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SmproTement in Battery Guns. 

The accompanying engraving represents an improved ten 
barreled gun, recently manufactured at Colt's Armory, Hart- 
ford, Conn., under the supervision of R. J. Gatling, the 
inventor. 

In this new gun there are many improvements upon the 
one published on page 17, Vol. XVI., of this journal. 

First. The lock mechanism has been greatly strengthened 
and improved, and an ad- 
j astable plug, as shown at 
B, provides a means for 
taking out and putting in 
the locks, without taking 
the gun apart. By this ar- 
rangement, an old lock can 
be taken out and a new 
one, if desired, inserted in 
a few seconds. 

Second. The gun has 
also a new cocking device, 
operated by a knob, shown 
at C, by the simple turning 
of which the gun is kept 
from being snapped when 
it is revolved while not in 
service ; but in an instant, 
Viien desired, the gun can 
be made to snap or fire by 
simply reversing the posi- 
tion of the knob which 
operates the cocking de 
vice. 

Third. The mode of feed- 
ing the cartridges to the 
gun has also been greatly 
improved by the use of au- 
tomatic feed cases fron? 
which cartridges are feci 
to the gun through the 
hopper shown at A. These 
improvements enable the 
most inexperienced sol- 
diers to work the gun 
without the leastdi0iculty. 

The cartridge lor the use of this gun, a section of which 
is shown in Fig. 2, has been greatly improved. The cart- 
ridge shells, or cases, are now manufactured out of much 
stouter material than they were formerly, and are made with 
solid heads.. They will now withstand the heaviest charges 
without the possibility of bursting, and the shells can be 
fired and then re-loaded, over and over again, 
for fifty or more times. The cases, or shells, 
being thus utilized, the cost of the ammuni- 
tion will be but little more than that of the 
lead and powder used in reloading. The 
heads of the cartridges in front have square 
shoulders, which enable the shells to be easi- 
ly extracted from the chambers of the barrels 
after they have been fired. The carriage up- 
on which the gun is mounted has also been 
much improved. It has an 
adjustment which enables 
one man to give to the gun, 
when it is firing, a lateral 
train motion, so as to sweep 
the sector of a circle of more 
than twelve degrees with- 
out moving the wheels or 
trail of the carriage. In this 
way the gun can be played 
like a hose pipe, and made 
to cover five hundred yards, 
or more, of the enemy's 
front, and that too without 
interrupting its continuous 
fire. The gun fires with 
great rapidity, but always 
one shot at a time in rapid 
succession, so that the ten- 
dency oi recoil is only that 
produced by a single shot, 
and this is entirely over- 
come by the weight of the 
gun and the carriage, anu 
by a simple device at- 
tached to the trail of the carriage. The true elevation 
having therefore been once obtained, any desired number of 
shots may be rapidly fired with accuracy without resighting 
or any further adjustment of the gun. These are advantages 
not possessed by any other arm. 

This peculiarity of no recoil is of special value in the de- 



fense of bridges, fords, mountain passes, etc., for the reason 
that such points are usually attempted to be passed during 
darkness, fog, or storm, when the movements of the enemy 
cannot be clearly observed. The gun, having once been 
properly located and accurately aimed to cover the threatened 
point, is ready at any time to pour its rapid and deadly fire 
with certainty of effect, while other guns placed under simi- 
lar circumstances, after having delivered the first fire, must 

FIG. 1. 



engine of warfare. The use of such an arm must undoubt- 
edly have a tendency to shorten wars and to lessen the num- 
ber of troops required in service as well as to deter nations 
from going to war. 

The Gatling system is equally well adapted to largo or 
small caliber, which is not the case with other kinds of re- 
peating arms. The projectiles of the largest caliber Gatling 
gun, like those of field artillery, may be solid shot, shell, or 

canister. A canister 
cartridge is shown in 
Fig. 3, and a solid shot 
in Fig. 4. 

Four sizes of these 
arms are now being 
manufactured by Colt's 
Patent Fire Arms Com- 
pany, at Hartford, Ct. 
The gun is simple 
in its construction, 
strong, and durable, 
and in all respects 
stands first among th« 
numerous ingenious 
fire-arms which have 
been brought into use 
during the past ten 
years. 

Any further inform- 
ation may be had by 
addressing " Gatling 
Gun Co.," at Indiana- 
polis, Ind., or " Colt's 
Patent Fire Arms Co.," 
Hartford, Conn. 



GATLINGS IMPKOVED BATTERY GUN. 

of necessity be readjusted and fired at random, and therefore 
with little effect. 

The effective range of the gun is over two thousand yards, 
being greater than that of any other rapid firing arm ; its ac- 
curacy is also very remarkable, and is claimed to be quite 
equal, if not superior, to thebest rifled cannon. The inventor 

Fig. 2 




Fig. 3 
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assures us thai with it more " hits" in a given time can be 
made on a target placed at a distance, say of 1,500 or 2,000 
yards, than with any other arm. 

Such rapidity and continuity of fire must give the perform- 
ance of this gun the greatest moral effect. Few troops can 
be found so brave as to contend against such a death-dealing 



Blasting on the I?a« 
eiftc Uailroad. ' 

In several places, 
where one side of the 
road-bed was at grade, 
the other slope would 
be in seventy- feet cut- 
ting. SRoyal have been 
the salutes fired from 
this escarpment ; immense the peaceful execution done. What 
enjoyment to have been here two months before, in the heat 
of the battle between intelligent force and mountain cohe- 
sion ! The powder bill alone for the month of July was 
$54,000! From five thousand to ten thousand men were em- 
ployed all the season. The times of firing along the whole 
cliff were limited to three a day. At those 
times, an immense broadside cleaved a little 
of the shell from the grand mountain side, 
transforming a goat's path to a way for the 
iron steed. Let me relate one instance of 
skillful execution. With one drilled hole, 
eight feet in depth, 1,440 yards of granite 
were thrown clear from the road-bed. The 
ieght-foot hole was drilled near a fine seam, 
lightly loaded, and fired. This enlarged the 
seam, which was lightly 
loaded.and exploded. This 
operation was performed 
carefully, several times, 
until the seam was widen 
ed to a considerable fis- 
sure, when an immense 
load was put in, the lire 
communicated, and three 
thousand tuns of granite 
were torn from their long 
resting place, making sad 
havoc with the sturdy 
pines beneath. I observed 
one rock, measuring sev 
enty tuns, a third oi a 
mile away from its accus- 
tomed place ; while an- 
other, weighing 240 lbs., 
was thrown over the hotel 
at Donner Lake — a dis- 
tance, certainly, of two 
thirds of a mile. In fact, 
the whole valley is cov- 
ered with drops from these 
granite showers. As the season here is short, much of the 
work has been carried oh night and day. Here we saw a re 
taining wall seventy feet in hight ; there a tunnel of gran 
ite. — Ovwland Mtnlidy. 



There are no less than 3,642 spoken languages. 
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WIRE AND TUBS DRS.WING. 



[By John C. Anderson, C.E., ia'the Cantor Series of Lectures before the 
Soeietyoi' Arts.} 



Wire has been used in Europe for more than 400 years. 
At first it was made by drawing do\vn, in blacksmith fashion, 
with the hammer upon the anvil. The draw-plate was in 
vented in Germany about 300 years ago, but it was compara- 
tively little used until recent times. Now, the rolling-mill 
and the draw-bench are combined into one system »{ manu- 
facture, by means of which the rate and diminished cost of 
production have developed the trade so enormously as to 
have led to the use of iron and steel wire forropes, bridges, 
fencing, telegraph, and so many other new purposes, that it 
has at length become a great branch of industry. 

Hollow tubes are now manufactured of all sises, and out of 
all the ductile metals. This apparently difficult process is 
accomplished in several ways. With one system it is done 
by first forming a hole through a short, dumpy piece of met- 
al, either by casting or drilling ; into this hole a mandril is 
inserted, and then the dumpy mass, by means of the drawing 
process or by rolls, is passed through a succession of holes 
until it covers the mandril from end to end. This mandril 
may be a line wire, or large enough to form the tubes for a 
steam boiler. A similar process, but substituting rolls for the 
draw-plate, is mostly employed for the larger sizes. The 
same or similar principle is frequently employed to make 
tubes, close at one end, these tubes being of various sizes ; in 
such case the holes are not passed entirely through the mass ; 
the mandril is inserted and is then pushed through the suc- 
cessive holes in the draw-plate, until the metal is extended 
over the mandril. Sometimes the piece is formed from a disk 
into a thimble-form, and then put on a mandril to be elon- 
gated. There is also an extensive manufacture of iron wire 
and of iron tubes, both being covered with a thin brass tube, 
by which means not only beauty but greater strength is ob- 
tained at a reduced rate ; and for such purposes as these 
articles are used, viz., picture-rods, hand rails, shop windows, 
carpet rods, and such like, the arrangement fulfills the object 
equal to an entire brass structure. The iron wire or tube is 
made as before described ; the outer brass tube is made in a 
similar manner, but sufficiently large to admit of its being 
slipped over the iron. The iron may now be considered as a 
mandril, and the two are drawn through the draw-plate to- 
gether, thus fixing the thin brass tube upon the iron, while 
the whole surface exposed is brass. 

The so-called copper wire which is now extensively used 
by upholsterers for the spring cushions of sofas, beds, and 
similar purposes, is merely iron wire, which is made in the 
ordinary manner until just before the last process, when it is 
immersed in a solution of sulphate of copper for a short time, 
sufficient to allow a thin film of copper to be deposited on the 
surface of the iron wire. The iron wire thus covered with 
copper is now drawn through a draw-plate, by which it is 
rendered hard and elastic and suitable for a spring, at the 
same time the dull surface of the deposited copper is made as 
bright as a new farthing, and serves to protect the wire from 
oxidation. 

There is yet another application of the natural law, which 
a few years ago would have been reckoned an impossibility 
— it is the process for drawing conical tubes. Nothing yet 
said will explain how this can bo done. A ta.per mandril 
will suggest itself, which, so far, is simple. But the die of 
varying diameter, how is that to be obtained? For a long 
time rolls for rolling taper gun-barrels have been in use, in 
which a succession of tapering grooves are formed, while, by 
dexterous management, the roller contrives to insert the 
thick end of the gun barrel at the precise point in the revolv- 
ing rolls, and thus the gun-barrel is elongated towards the 
muzzle by means of the narrowing groove in the rolls ; bayo- 
net blades are likewise drawn out in the same manner. In 
the process to which I now refer, for the drawing out of the 
long tapering brass tubes, an expanding die is used for a 
draw-plate. This die consists of a ring of block-tin contain- 
ing a small percentage of copper, to give it a little greater 
rigidity ; this ring is applied at the smaller end of the man- 
dril, and the brass is drawn through the die. By this means 
two effects are produced, first, the metal is drawn over the 
mandril to a small extent, and secondly, tho die is destroyed, 
from the extension to which it has been subjected; it is 
therefore thrown into the melting-pot, to be cast into a new 
die, and thus by a succession of new dies, the metal is grad- 
ually drawn over the steel taper mandril, until it is covered 
with brass from end to end, when the steel mandril is with- 
drawn. 

There is yet another remarkable process in connection with 
this natural property, which is taken advantage of in the 
formation of ornamental twisted tubes of various patterns, 
such as we 3ec in the gas fittings of churches and other 
places. To produce such tubes, the brass is first drawn into a 
plain tube upon a mandril, in the way described ; this plair 
tube is then passed through a succession of revolving blunt 
screw-t»ols, having the required, form upon their interior sur- 
face. In form the tool is arranged as a screw-nut, but not 
being adapted to cut the metal, and the plain tube being 
without a mandril, its surface is slightly depressed by the 
screw pressure:, and by a suqeession of such screw-tools, or 
nuts, it is finally depressed to the finished ornamental pat 
tern as required. 

We sometimes see these ornamental tubes of a diamond 
screw pattern, where the spiral is crossed by another spiral, 
uniformly along the entire surface. This is done by means 
of two sets of screw tools, one set turns to the right hand, 
the other set to the left hand, and between the two the pat- 
tern is formed. This pattern may bo of any section, plain, 
square, octagonal, ribbed, rounded, or otherwise, all depend- 



ing on two principles ; first, the flowing properties of e 
atoms of the''metal, and secondly, the copying arrangement, 
by which the required pattern is transferred to the tube 
under operation, thus shifting the relative position of the 
molecules, yet without cutting the metal. 

Referring again to the wire-drawing process, such is the 
effect produced by the operation that, contrary to what 
might have been expected, the strength of the wire or steel 
is greatly increased. In the case of iron of an ultimate 
strength of 25 tuns per inch, it is increased in strength fully 
10 tuns, and some of the best iron, with a strength of 28 
tuns, is raised to 40 tuns. The most remarkable change in 
this respect is in the case of steel music-wire. The mild steel 
out of which this is made has a strength, when in the nat- 
ural state, of from 30 to 40 tuns, according to its steeliness, 
but when tempered mildly, by being mads red-hot and then 
cooled in oil, and elongated into wire, its strength is in- 
creased fully three-fold. At the same time, if such steel or 
even iron wire is made red-hot, so as to allow the natural law 
to assert itself, all these high conditions vanish, with only 
one redeeming quality, that the wire then becomes more 
pliable, and similar in strength to the iron or steel out of 
which it was made. 

The knowledge that this treatment of steel has the effect 
of increasing its strength and toughness so enormously, has 
produced fruits in several directions. One of these, bearing 
on the present subject, is the attempt to draw steel tubes of 
any length, or section or substance. Throughout the engi- 
neering world there are many purposes (indeed wherever 
motion is involved) for which a strong light material would 
be extensively applied, provided it could be obtained at a 
moderate cost. To accomplish this operation, a hole or slit, 
according to the section required, is first formed in a short 
thick mass of steel ; two dies are employed, the one internal- 
ly (which remains in use throughout the operation), the other 
externally (which has to be exchanged for a smaller one at 
every passage). Then enormoushydraulicpressureisbrought 
to bear in pulling it through the vacant space between the 
internal and the external dies, thus leaving a portion of the 
steel behind, which forms a reservoir of steel for the in- 
creased length, by future elongating with that which could 
not pass through at the rate of motion of the apparatus, but 
to follow suit as it has opportunity, and then, by annealing 
the mass of steel, and using smaller and smaller external 
dies in succession, the thick lump becomes gradually elon- 
gated into any length of any section, and, if necessary, with 
the high qualities of the music wire. 

With the object of carrying out such a manufacture, a 
company was recently formed in London, to produce steel 
tubular forms of any size or section. A variety of remark- 
able specimens was produced by them which made every 
engineer's mouth water, and although commercially it has 
not succeeded (simply because the arrangements of the world 
were not quite ripe for it), still that, judging by all past ex- 
perience, does not affect the question any more than the re- 
ceding wave affects the rising tide. The grand fact remains 
that it is a possibility, by sufficient pressure and patience, to 
cause solid steel to flow into any hollow form of section with- 
out breaking its continuity ; it is a wonderful triumph of 
mind over matter which cannot be ignored, and which has 
yet to accomplish most important results in the future history 
the mechanism of the working world of applied mechanics, 
and the advantages are so apparent and so numerous that its 
ultimate success is only a question of time. 

My chief object in making the foregoing remarks, is chiefly 
to show that the natural laws which govern materials and 
things, are a great lesson to be taught to our young students, 
before they enter the workships of applied mechanics^ and to 
show that the varied operations of the practical worker are 
thus intimately blended with the profoundest philosophy, 
and that the fashioning of matter into the various forms re- 
quired by our civilization, is not the drudgery to a thinking 
mind which it is generally considered to be, but that we are 
fellow-workers in carrying out and taking advantage of the 
natural laws, as laid down for men by the Grand Designer of 
the Universe. 



VAKNISH ROOMS. 



From the Huh. 



There are few good varnish rooms in this country — very 
few. Consequently, there are plenty of poor ones, and, for 
the sake of example, which may illustrate those features of 
a varnish room which are objectionable and should be avoid- 
ed, we shall describe a certain poor one which we have in 
mind, and which we assure our readers is by no means the 
very worst of its class. 

This shop is situated in the outskirts of a city. The var- 
nish room is a small one, in the second story, and directly 
over the blacksmith's shop, while above it is an unfinished 
garret in which stock is stored. The room has two windows, 
which open only at the bottom. One window is shaded by a 
large elm tree, which is considered very attractive, but as the 
room is dark and this tree shuts out half the light which 
would otherwise enter, its shade is very objectionable. The 
light from the other window is partly obstructed by a series 
of shelves, upon which are arranged a variety of varnish and 
japan cans. The ceiling and walls are of rough boards black 
with age, and here and there pictures have been hung. In 
the middle of the ceiling newspapers have been tacked up, 
in order to prevent the passage ot dust which rattles down 
from the cracks between the boards every time any one enters 
the third story. 

It is not difficult t» perceive that in such a shop the var- 
nisher must be obliged to labor under many serious disad- 
vantages. In the first place, his room is dark, whereas he 



needs the best light possible. Not only are the windows too 
few in number, and partly obstructed, but the walls a.nd 
ceiling, being dark, cannot reflect and make the most of 
what light there is. Again, he has no proper ventilation, 
and this he must have in order to guarantee good work. The 
windows cannot be opened, for if this were done, an inward 
draft would be created and dust might be brought in. Even 
the cracks in the ceiling are rendered useless as ventilators, 
being covered with piles of lumber. Consequently, if you 
visit this shop on a warm summer day, you will find this 
room as hot as an oven, and the air so drenched with the 
moisture which comes from the rapid evaporation of the water 
upon the floor that it is difficult to see across the room. Every 
painter knows the effect produced upon varnish by a moist, 
muggy day ; then who can expect that varnish will do its 
best in such an atmosphere as we have described. In the 
third place, the work in this shop is never safe from dust, for 
the walls and the ceiling being rough, they will hold a great' 
amount of dust suspended, and this is liable to sprinkle 
down upon the fresh varnish whenever any jarring is caused 
by the workmen below, or by heavy teams, or even by the 
movement of the door, when the varnishcr leaves the room 
at night. His work is therefore in constant danger of being 
spoiled in this way. If, under all these disadvantages, 
a varnisher is table to turn out perfect jobs even occa- 
sionally, he may be considered as eminently fortunate as 
well as skillful, and ho cannot justly be blamed Jor frequent 
bad jobs. 

As we have already mentioned, the shop which we have 
described is by no means the worst of its class, but is one 
that is looked upon by its owner as a " very comfortable sort of 
a place," and as we once heard him remark — " Anybody who 
can't dew good worruk in that 'ere shop, better jest go and 
try it with my gran'ther. who alius did all his varnishing in 
the back yard. That 'ere shop is where I done all my var- 
nishing when I was a young 'un, and if there's anybody can 
do betterer varnishing than me in 1840, I'd just like to look 
at him." 

In past times it seems to have been the policy to set apart, 
for varnishing, the odd room which couldn't be used for any- 
thing else ; whereas, the varnisher ought to have first choice, 
and should have the best situated and the best fitted room in 
the building. The varnish room should be the " parlor" of 
the factory, for it is there that the most delicate part of the 
operation is performed. In some new shops we are glad to 
say that some improvement may be noticed in this respect, 
but still there are very few that approach perfection. 

In conclusion, we shall briefly mention the several require- 
ments of what we consider a model varnish room. These 
requirements refer to the railroad shop as well as the carriage 
shop, but more particularly to the latter, because the class 
of work is nicer, and also for the reason that in the carriage 
factory we find the faults are generally more serious. The 
paint room in a car shop must of necessity be roomy, and this 
will help ventilation, and the light is generally good. 

1st. Every varnish room should have the best degree of 
light that is possible. A corner room with plenty of windows, 
is therefore to be preferred ; and, if situated in the upper 
story, skylights will aid very considerably. The ceiling and 
walls should be white and smooth, as they will then reflect 
the rays and greatly increase the degree of tight. Rays oi 
sunlight must not be allowed to fall directly upon work, and 
each window should therefore be provided with a white cur- 
tain, which can be drawn when necessary. 

2d. The varnish room should have a perfectly arranged 
system of ventilation. The windows should all be made to 
open at the top, and one or more of them ought con- 
stantly to be opened lor an inch or two. If the room is 
in the upper story, as is usually the best situation for the 
varnish room, skylights wiil be found to give the best 
ventilation. 

3d. Every precaution should be used to prevent the pres- 
ence of dust. In the first place, the walls and ceiling should 
be finished smooth, so that dust cannot find place to lodge. 
Plaster, with hard finish, gives the smoothest surface, and 
we would advise its use in all new shops. When finished 
with wood, the boards should be planed and matched, and a 
coat of varnish or permanent wood filling added. In old 
shops, finished roughly, it is well to tack sheets of brrwn 
paper over the ceiling. In the second place, no shelves, cans, 
clothes, or pictures, should be allowed, in the varnish room, 
as they are all liable to hold dust. The varnish room should 
be a perfect void — bounded by six blank smooth surfaces 
Then let the room be carefully dusted, swept, and sprinkled, 
and two or three hours afterwards the carriage may bo 
wheeled in lightly, and the work of varnishing can be com- 
menced with some confidence. Some varn ishers have a silk 
suit to slip on before entering the varnishing room. This is 
a good plan, as they thus avoid carrying in much dust which 
would be likely to cling to their ordinary clothes. Thirdly, 
no one except the varnisher should, be. allowed to enter the 
varnish room. It should be the " sanctum sanctorum " of the 
factory, j 

4th. An even degree of temperature should be maintained. 
For this reason, it will be seen that the best situation for the 
varnish room is in the northern end oi the building or in 
the northeast corner, for there the sun will not lie in during 
the day and raise the temperature. Steam is the best method 
of heating the varnish room. When this cannot bo em- 
ployed, care should be taken to select a good stove, that does 
not require const ant attention, and this should, be placed near 
an aperture in the wall, in such manner that it may be fired 
from the adjoining room, and furthermore, it should bo in- 
closed in a tin or sheet-iron casing, made conical at the top, 
and this will prevent any dust from arising win n the fire is 
replenished, or the ashes shaken down. The degrees of heat 
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which are best adapted for varnishing range from sixty 
degrees Fahrenheit to about seventy-five degrees, and are 
about, the same that make the room seem comfortable to the 
varnisher. A good thermometer should be hung up, and 
great care should be taken that an even temperature is 
maintained during working hours, and until the varnish 
" sots." , If possible, the heat should be preserved throughout 

the night. 

_ — _ ~*o»«- — — — 

THE BERLIN HEATING GASWORKS. 



From Engineering. 



During the past five years gas heated furnaces of various 
kinds have come into extensive use in a large number of im- 
portant works both in this country and abroad, and every- 
where the great cleanliness and convenience attendant upon 
the employment of gaseous fuel have won for it a good name 
even under circumstances where its economy alone would not 
have been sufficient to do so. Gas heated furnaces, in fact, 
bear much the same relative position to ordinary furnaces 
using solid fuel that a gas light does to a lamp or candles ; 
and it is probable that ultimately the gaseous will supplant 
the solid fuel as universally for heating as it now does for 
lighting purposes. Under present circumstances, how- 
ever, there are certain practical difficulties in the way of 
of applying gaseous fuel universally to heating purpos- 
es. Ordinary coal gas, as supplied from the gas work'?, 
is too dear to be extensively used as fuel, while gas 
producers, such as are used by Mr. Siemens in connexion 
with his well known regenerative furnaces, do not work well 
on a small Ecale, and, in fact, do not give the best results 
unless they are worked in groups of, say, four or more ; anil 
it thus follows that where merely a small supply of heating 
gas is required they could not be satisfactorily adopted. 

This being the state of affairs, it appears to us that what is 
wanted is a supply of cheap gas specially intended for heat- 
ing purposes ; and we are glad to see that the subject has 
attracted attention on the Continent, and that plans have jjeen 
already brought forward for furnishing such a supply to the 
city of Berlin. The " Berlin Heating Gasworks" Company as 
it is named, proposes to establish works at Fuerstenwalde, a 
town distant about thirty miles from Berlin, where there are 
extensive mines of lignite, this latter being the material from 
which it is intended to manufacture the gas. At Fuersten- 
walde it is proposed to erect twelve retort houses, each 105 ft. 
long by 62 ft. wide, these houses containing seventy retort 
furnaces with ten retorts in each. The retort furnaces are to 
be heated on Mr. Siemens' regenerative system, three eras 
producers being provided for each furnace ; and the arranoe- 
ments are to be such that the lignite may be tipped direct into 
the retorts from the wagons in which it comes from the mines. 
From the retorts the gas is to be conducted to the condensers, 
where any unconverted tar, water, or other condensable mat- 
ters will be separated, and it is then to pass to the blowino- 
engines by which it will be forced through a 4 ft. main to 
Berlin. 

The blowing engines are to be four in number, and each is 
to have a 5 ft. 9 in. steam cylinder, and 7 ft. 7£ in. blowing 
cylinder, the stroke in each case being 6 ft. These engines 
are rated at 360-horse power each, but they are to be capable 
of being worked up to 500-horse power each in case the ex- 
tension of the works should render it requisite. The blowino- 
engines are to force the gas into the main under a pressure 
equal to 16 ft. head of water, or about 7 lb. per square inch, 
it being considered that this comparatively high pressure 
will by enabling a smaller main to be used, in the long run 
give more advantageous results than larger pipes and less 
powerful engines. 

The main leading to Berlin is, as we have stated, to be 4 ft. 
in diameter, and it is to be constructed of | in. wrought-iron 
plates, and is to be carried above ground, being supported on 
piers of masonry placed at convenient intervals. This ar- 
rangement will give perfect facilities for examination and re- 
pair, and it is considered that, under the circumstances, it will 
-be found preferable to burying the main below ground. Pro- 
Vision will, of course be made for the expansion and contrac- 
tion due to changes of temperature. It is calculated that this 
4 ft. main will, under a pressure equal to 16 ft. of water, pass 
407 cubic feet of gas per second ; while, if the pressure is in- 
creased to one atmosphere, the conveying power of the tube 
will be increased to 584 cubic feet per seconi, the actual 
weight of gas passed through per second under these latter 
circumstances being, of course, nearly three times as great as 
that flowing through in the former instance. At Berlin the 
gas is to be received in twelve gas-holders, each 154 ft. in 
diameter, 40 ft. high, and having a capacity of about 720,000 
cubic feet each ; and from these holders it is to be distributed 
by pipes to the various parts of the city in the same manner 
as gas for lighting purposes. 

From experiments which have been made at the laboratory 
of Dr. O. Ziurck, the consulting chemist to the Berlin Board 
of Health, it is stated that it has been determined that there 
can be produced from lignite, by a simple process, a gas mix- 
ture well suited for heating purposes. The specific gravity 
of this gas mixture is 0-5451 (that of air being taken as the 
unit), and its chemical composition is given as follows : 

Hydrogen 42-36 

Carbonic oxide, 40-00 

Marsh gas 11-37 

Nitrogen 3-17 

Carbonic acid 2-01 

Condensable hydrocarbons 1-09 



certainly possess very high heating power, although for light- 
ing purposes it would possess but very little value. Experi- 
ments have, in fact, shown that 3,000 cubic feet of this gas 
mixture are equal in heating power to one Prussian tonne 
(2 200 lbs.) of lignite, or one-third of a tonne of pit coal. It is 
proposed to supply the gas at Berlin at the price of 6d. per 
1000 cubic feet, and supposing the results of the above-men- 
tioned experiments to be practically correct, the heating 
power of a tonne of pit-coal will thus be supplied for 4s. 6d., 
a cost which is certainly low. 

With the arrangements for consuming the gas, the Berlin 
Gas Heating Works Company propose to have nothing what- 
ever to do, it being their intention to merely supply the gas 
by meter at the price we have named, leaving the purchasers 
to do what they like with it. The annual supply which the 
works are laid out for manufacturing, in the first instance, is 
about 9,500,000,000 cubic feet, or about 2,627,000 per day, and 
it is estimated that this quantity would provide sufficient fuel 
for domestic purposes for about half Berlin, or about 8,000 
houses. 

Whether or not the Berlin Heating Gasworks will prove a 
commercial success — and we really see no reason why they 
should not — they will certainly be regarded with great inter- 
est as the first really practical attempt to make gaseous fuel 
available for domestic purposes. That gaseous fuel will, 
when once its proper management is understood, be as gen- 
erally appreciated as coal gas for lighting purposes now is, 
we have little doubt ; and although at first there will be 
many prejudices to overcome, yet we fully expect that one of 
these days we shall regard cheap gas for heating purposes as 
a domestic necessity. 



The British Ironclad, " Glatton." 

The London A rtizan says: "This turret ship which is in 
course of construction at Chatham Dockyard will be the most 
powerful ship, for offensive and defensive purposes yet built. 
The Glatton is being constructed from the designs of Mr. E. J. 
Reed, C.B., and the utmost exertions are being used to have 
her completed as early as possible in the ensuing year. From 
the circumstance of the Glatton being the first vessel built by 
the Admiralty on the pure turret principle, with an exceed- 
ingly low freeboard, more than the usual amount of interest 
is taken in her construction. She will be constructed with a 
single turret, in which will be placed a couple of 2o4un guns. 
The thickness of the armor plating on her sides will be no 
less than 12 inches above the water line, and the remainder 
10 inches in thickness, worked to a teak backing of 20 inches. 
The inner skin plating to which the timber backing is at- 
tached consists of two thicknesses, each one inch thick, laid 
on the usual iron frames 10 inches deep, idaced two feet apart. 
The total thickness of the iron and teak of the Glatton' $ sides 
will thus be 3 feet 8 inches. The armor plates on the turret 
will be 14 inches in thickness in the most exposed parts, and 
12 inches thick in the remainder, worked on a backing 
of teak of 15 inches, with two thicknesses of skin f inch 
each. The entire base of the turret is inclosed by a breast- 
work carried to a hight of 6 feet 6 inches above the deck, the 
whole being covered with armor-plating 12 inches in thick- 
ness, laid on a backing of teak 18 inches thick. The turret 
guns will fire over the breastwork, the Glatton when in action 
having a freeboard of only two feet, measured to the deck, 
the turret guns being exactly 11 feet G inches above the water 
line. This arrangement of breastwork possesses the advan- 
tages of raising the turret to a convenient hight, whilst at 
the same time it affords great protection to the lower part of 
the funnel, hatchways, and other necessary openings from 
the deck. The arrangement for the turret are such that the 
600-ponnder guns will command a fire round the bows, to 
within about twenty degrees of the fore and aft line on each 
side ; while a single gun can be trained and fired from this 
line round to a right aft fire on each side. On the top of the 
breastwork the plating is 1-J- inch thick, and on the deck out- 
side the breastwork 3 inches thick. When not in action her 
mean draft of water, forward and aft, will be 19 feet, but she 
can be submerged to any depth by means of water ballast, 
pumped into tanks specially fitted for this purpose. At her 
19 feet draft her deck will be only 3 feet above the water, her 
armor extending 4 feet below and 2 feet 6 inches above the 
water, a 6-inch oak deck covering the upper edge of armor. 
Above the breastwork will be fitted a flying bridge, from 
which on all ordinary occasions the ship will be conned ; in 
action, however, an armor-plated conning tower, specially 
fitted for this purpose, will be used. Stowage accommoda- 
tion is provided for 250 tuns of coal in her ordinary bunkers, 
but this quantity can be increased to between 500 and 600 
tuns by using the water ballast tanks for stowing the coals. 
She is to be fitted with engines of 500-horse power nominal, 
capable of working up to 3,000-horse power actual, and her 
estimated sp»ed will be from 9^ knots to 10 knots per hour." 



fraud was detected in time to avert loss. About 1853, a more 
determined attempt upon the bank was made. False one 
hundred franc notes came to the bank with great rapidity 
and regularity. They were-so admirably executed that no 
banker, money-changer, or trader, could detect the fraud, and 
therefore no reason presented itself for refusing to take them 
in the ordinary way of trade. The experts at the bank alone 
detected them by means of a tiny black rspot near the figure 
of Mercury. For eight years continuously did these notes 
make their appearance, defying all endeavors on the part of 
the authorities to discover the rr.alefactors. The bank did 
not like to make the fraud known, lest it should shake the 
confidence of the public in the one hundred franc notes gen- 
erally. At last the clever scoundrel was discovered ; he was 
an engraver, and it was found that he had successfully put 
into circulation false notes to the value of nearly two hun- 
dred thousand francs. His end was strange and horrible. 
Transported to Cayenne in 1862, he tried to escape into the 
Dutch settlements ; faint and exhausted, he became fast em- 
bedded in the thick slimy mud of a river, and was there mtrn 
alive by crabs ! 

Interesting SJiscore.i-ies ill Canada. 

During the summer just closed good work appears to have 
been done by the Geological Survey in the Lake Superior 
region. Professor Bell's party have all returned to their 
winter quarters, after having experienced many of the hard- 
ships and privations incident to the life of the first explore rn 
in the distant wilderness. We understand that the results of 
the expedition include a complete topographical and geolog- 
ical survey of Lake Nipigon, and an exploration of much oi 
the surrounding country. This lake, it appears, will rank, '•*>. 
point of size, with the other great lakes of the St. Lawrence, 
forming the sixth and last in the chain. Professor Bell ha^; 
not yet been able to map the whole of his extensive survey, 
but thinks the area of Lake Nipigon will bo found to exec cd 
that of Lake Ontario, or even Lake Erie — some COO miles or 
more of coast, line having been traversed. This great lake is 
drained by the Nipigon river, or upward continuation of the 
St. Lawrence, beyond Lake Superior, which is described as a 
very large clear-water stream, about thirty miles in length. 
Upward of a dozen rivers, of considerable size, are reported 
to empty into Lake Nipigon from all sides. We understand 
that one of the most singular features in the geography of 
this beautiful lake, is the immense quantity of islands which 
are scattered throughout its whole extent, and presenting a 
great variety in size, form, and elevation. It appears that 
geological discoveries of a highly interesting and important', 
nature have been made, and that, contrary to comaw belief, 
a large extent of level land, with deep and fertile soil, exists 
in the Nipigon country. Professor Bell had received instruc- 
tions, in addition to his geological explorations, to obtain as 
much information as possible in regard to a route to our (treat 
Western territory, and his discoveries in this direction, are, 
perhaps, not the least important of the results of the expe- 
dition. If we are not mistaken, he has found that this coun- 
try, so far from being a difficult one, offeis great facilities for 
railway construction. Further, he has,we believe, ascertained 
that the elevation of Lake Nipigon above Lake Superior is 
very moderate, and, consequently, this lake may be found, 
useful for the purpose of navigation in the desired direction. 
— Toronto Globe. 
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The proportions of carbonic acid and nitrogen are, it will 
be seen, extremely small, and if this chemical composition 
can be maintained in regular practice, the gas mixture will 



/ French Forgeries. 

When photography became established as a practical art, 
it was found that bank notes printed with black ink lent 
themselves too readily to the machinations of the forger. 
Thereupon, the Bank of France determined to employ blue 
ink, which baffles the photographic imitator, and to have 
some engraved device or other on both surfaces. This plan 
has been completely successful. In regard to other modes of 
falsification, an experienced chemist is constantly employed 
in studying all new discoveries that may perchance be 
brought into requisition, in order to devise means of averting 
roguery. Forgery of the notes is now extremely rare. On 
one occasion, three persons attached to a deposed royal prince 
were found to have been concerned in a deep-laid scheme ot 
note forgery ; a packet containing twelve false notes of ono 
thousand francs each was presented to be cashed, but tho 



Hager's ISuIcs on Treatment of Platinnns Vessels. 
Every beginner j n chemical analysis, must learn that, 
though little effected by acids and other powerful agents, ex- 
cept its solvents, platinum maybe injured or destroyed by 
many other articles which hardly ever effect glass or porce- 
lain. Platinum vessels, such as crucibles, dishes, wire, and 
rods, are at no time to be brought into contact with, or used 
for fusiug either'of the following : 

I. Alkaline or alkaline earth sulphides, or their sulphates 
when liable to be reduced to sulphides. 

II. Nitro-muriatic acid, or anything which might evolve 
free chlorine, iodine, bromine, sulphur, selenium. 

III. Those processes in which silica is separated at a high 
temperature. 

IV. Fusion, and heating of the caustic alkalies and alka- 
line earths, as well as their nitrates, and all the salts of 
lithia. 

V. Fusion, or reduction from their oxides, of the fusible 
metals, like lead, bismuth, cadmium, tin, as also of the oxides 
of nickel, copper, etc., which give off oxygen at high tem 
peratures. 

VI. Heating or fusion of phosphoric acid and acid phos- 
phates with carbonaceous matteror other de»xiriizers. 

VII. Evaporation or calcination of readily decomposable 
chlorides, c. </., sesquichloride of iron, etc. 

VIII. Fusion of iodides and bromides. — Chemist and Lrur;- 
gist. 

One of the most extraordinary passages ever undertaken 
and performed has recently been accomplished by the steamer 
Helen Brooks. On the 5th day of August, 1869, the steamer 
Helen Brooks left Baltimore, Md., for Bayou Teche, La. She" 
left Baltimore by way of the Chesapeake Bay, and passed 
through the State of Delaware by canal ; up Delaware river 
to Trenton, N. J. ; through the State of New Jersey by canal ; 
down Raritan river to New York city ; up Hudson river to 
Troy ; through the State of New York by the Erie canal to 
Buffalo ; thence by way of Lake Erie to Chicago ; down 
through the Illinois canal to the Illinois river, and thence 
down the Mississippi river, arriving at Napoleon, Ark., on 
Thursday morning, October 14, after a circuitous journey oi 
over 8,0G0 miles. 
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AEKIAL NAVIGATION. 



NDMBI5S FOWE. 



Subsequent to the experiments of Mr. Porter, Dr. S. P. An- 
drews, of Perth Amboy, N". J., a gentleman well known in 
scientific associations, and of high reputation as a successful 
inventor, devoted much time and money to the subject of 
aerial navigation, and with partial success. 

Having been early acquainted with scientific principles, 
and had extensive experience in mechanics, his projected 
enterprise gained much confidence with many intelligent 
men, who supposed him to be more competent to accom- 
plish tkis long desired scientific improvement than any 
other man ; and this confidence in his ultimate success yet re- 
mains, in the minds of many, unimpaired. But to give our 
readers a chance to judge for themselves, we sball give a 
general description of his 
ingenious arrangement. 
The float or buoyant sup- 
porter consists of three 
cylindroids — cylindrical 
three fourths of their 
lengths, but tapering to 
points at the end. These 
are placed side by side, 
horizontally, and connect- 
ed to each other three 
fourths of their length, 
which is 100 feet, and the 
diameter of each cylin- 
droidis 20 feet. The con- 
tents of the united three, 
when inflated, is 80,070 
cubic feet, and their buoy- 
ant power 5,720 lbs. This 
combination float is fur- 
nished with an efficient 
rudder for steering. About 

thirty feet below this combined float, an open basket sa- 
loon, sixteen feet long, is suspended by a large number of 
wires or cords ; and within the saloon is a longitudinal rail 
track, upon which is a car freighted with ballast, and so con- 
nected to a crank windlass, and a pulley at each end of the 
saloon, that the car maybe readily moved from one end to 
the other, though its natural position is on the center, which 
is a little lower than the ends of the track. When the car is 
brought to the rear end of the saloon, the float is thereby 
made to incline from ten to twenty degrees ; so that when a 
Small quantity of the ballast is discharged, the float will 
rise ; and its upper surface, presenting about 6,000 square feet 
to the air above, it will naturally shoot forward, on the prin- 
ciple of the sails of a ship, with a side breeze. And when it 
has attained a sufficient altitude, the car is moved forward, 
-which has the effect to reverse the inclination of the triple 
float ; and by letting off a portion of the gas, the float will 
immediately commence descending, and, by its reversed incli- 
nation, will continue its forward motion. The ballast may be 
replenished as often as the saloon descends to the earth ; and 
a supply of densely compressed hydrogen gas may be carried, 
whereby the float may also be replenished. Dr. Andrews has 
probably other improvements and facilities projected, which 
will be developed in the future. This machine made one 
ascent, some time ago, but, for reasons best known to the in- 
ventor, it did not travel far ; and whether he intends to give 
It another trial, we are not informed. Such experiments are 
expensive, and the enterprising projectors are entitled to the 
respectful consideration oi the public. 

On the second of July last an exhibition of a flying ma- 
chine, named by its inventor, Mr. Frederick Mariott, " The 
Avitor," took place in a large room of the Avitor Works, at 
Shell Mound Lake, Cal. We give herewith an illustration of 
this machine. The hopes which were first raised by the sac- 
cess of the experiment as performed under cover, have been 
since dashed by unsuccessful attempts to navigate the ma- 
chine against currents of wind. 

This was only a trial machine, the balloon being cigar- 
shaped, thirty -seven feet in length, and eleven feet from bot- 
tom to top, measured at the middle of the apparatus. Length- 
wise around this balloon or float was a light frame-work 
made of wire, wood, and cane, and on both sides of this frame 
were attached wings, as shown in the engraving. A com- 
plete description of this machine was published on page 75, 
current volume of the Scientific American. The machine, 
as we have stated, operated quite well when shielded from 
the influence of winds. 

But it is not enough that a machine should fly in a closed 
room or in still air. It mast be equal to stemming very 
strong currents, and until this is accomplished air navigation 
can never be a practical success. 



to be made into lenses ; they are placed in large clay molds 
made of the best fine clay. When a piece has been selected 
of sufficient hight and size, it is put into a mold of the re: 
quired dimensions, and then gradually re-heated until the 
glass hasmelted exactly the shape of the mold. Then, when 
it is sufficiently annealed, it is polished by the glass cutter 
in the regular manner. 

Other kinds of glass are made for optical purposes by being 
blown with the iron tube of the glassmaker, as other things 
are blown, such, for instance, as glass for magnifying pur- 
poses. The glass is ladled from the crucible, then taken from 
the ladle on the end of the iron tube, and blown of an uniform 
thickness, exactly the shape of a lady's muff. When annealed 
it is cut up one side with a diamond, and then exposed to 
considerable heat. When the heat causes the glass to open 
where the diamond cut it, as it gradually opens it is laid on a 




usual manner. C and D, B'igs. 1 and 3, are the parts of this 
improvement. C, Fig. 1, has two arms, E and F, placed lon- 
gitudinally to the sickle-bar and pitman. F is concave on the 
inner side to fit the pitman, and its outer surface is convex to 
fit the collar, G, Fig. 3. E has its inner surface flat to fit 
against the connecting pin. 

The collar, D, Figs. 1 and 3, is placed over the pitman, B, 
and held firmly by the set-screw G. The flat face of the body 
of the piece C, may, by this means be brought up flush to 
the eye of the sickle-bar, and the wear of both pin and eye, 
be taken up as often as needful. The body of the piece, C, 
also receives a portion of the wear, and thus relieves the pin 
and adds to its durability. 

The attachment and adjustment of this improvement can 
be made with the utmost facility, and by the use of the 
wrench only. 

Patented through the 
Scientifi c American Pat- 
Agency, October 5,1869, 
by Rufus C. Wood, of 
Le Roy, Kansas, who 
may bo addressed for 
rights or other informa- 
tion. 



manufacture of Optical Class. 

The materials are fused in the furnace ; and when nearly 
ready for working are stirred about with cold iron rods to 
break the cords and lessen the cloudiness. Sometimes the 
metal is ladled all from the cruibles, and thrown into cold 
water. This stirring and ladling has the effect of breaking 
the strica. It is then closed up in the crucible again until it 
is perfectly fused in the ordinary manner, but is not worked 
out — as is the case at Whitefriars Glass Works — for working 
either with the glass-maker's rods or the iron ladle renders it 
worse. When a large crucible is declared to be perfectly 
teady, it is allowed to cool until the whole mass is one solid 
piece of ordinary glass, weighing about twelve or sixteen 
Imnclredweight. This mass is sure to crack up into large 
boulders, and from these pieces ara selected those which are 



MAEJOTT'S '• AVITOR" AIR SHIP. 

flat surface, and spread out into a large square of thick opti- 
cal glass. It is again annealed, and polished to the required 
magnifying power. It will be easily seen from all these pro- 
cesses that fine optical glass must necessarily be very expen- 
sive. — English Mechanic. 

a a» m 

WOOD'S HAKVESTEB PITMAN CONNECTION. 



Our readers need not be told that any real improvement 
upon mowing or harvesting machines is important and val- 
uable. No class of machines ever invented has perhaps pro- 




duced more important results than these, and their adoption 
has become so universal, that it is almost as difficult to find a 
large farm unsupplied with one of them, as it would ,be to 
find one without a plow or a harrow. 

Much attention has therefore been latterly turned to the 
perfecting of details, which shall add to their durability, con- 
venience, and utility. 
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The invention herewith illustrated is the result of an effort 
of this kind. 

It is obvious that any play on the pin which connects the 
pitman of a harvester to the sickle-bar must produce a blow 
at each reverse motion of the bar, the force of which will be 
in proportion to the amount of play permitted. This blow 
commonly called " end-shake," is productive of a disagreeable 
noise, and adds to the wear upon 
the working parts, not only of 
the pitman and sickle bar, but of 
the gearing which drives them. 
It is the object of this invention 
to obviate these evils by a sim- 
ple and easily applied device, 
which may be employed in any 
of the machines now in use, and 
the expense of which is a mere 
trifle in comparison toits useful- 
ness. 

Fig. 1 shows a portion of a 
pitman and sickle bar connected 
together, and having this im- 
provement attached. Fig. 2 is 
a sectional elevation of the same, 
and Fig. 3 an elevation of the eye and a portion of the sickle- 
bar. A, in each of the engravings.is the sickle-bar, and B, Figs 
1 and 3, is the pitman, both of which are constructed in the 




Pneumatic Tubes. 

The pneumatic tube 
which has been erected 
by the Union Telegraph 
Co., connecting the offi- 
ces of that company 
with the Chamber of 
Commerce in this city, 
is found to be extreme- 
ly useful. The follow- 
ing is a brief descrip- 
tion of it : The tube ex- 
tends from the Merch- 
ants' Insurance Company's building diagonally across La 
Salle and Washington streets, to the Board of Trade hall, 
sufficient apertures having been cut through the thick stone 
walls of both buildings to admit the pipe or tube. This is 
of heavy brass, three inches in diameter inside, and one hun- 
dred and thirty-five feet in length. It is in sections which are 
fastened together at the joints and padded with rubber so as 
to render the tube air-tight. The process of transmit- 
ting the messages is simple. They are placed in a leather 
cup, of the shape of a dice-box, and made to fit the tube. By 

means of an ordinary bel- 
lows placed in the operating 
room, the cup can be forced 
over into the Board of Trade 
hall with great rapidity by 
the pressure of air. The suc- 
tion of the bellows brings the 
cup back. The tube is sup- 
ported by a tightly stretched 
cable of galvanized wire 
which extends between the 
roofs of the two buildings, 
and from which iron guys 
are attached to the tube to keep it in its place. 

The construction and placing of the tube was a diffi- 
cult matter. A small inclosure is constructed in the 
Board of Trade hall, where messages are cent, received, re- 
corded, and dispatched across to the telegraph office for 
transmission, and where also messages for members are re- 
ceived almost instantaneously from the office. Messengers 
are on 'Change to deliver dispatches to members. The cost 
of the enterprise is between $3,500 and $4,000. — Chicago 

Journal of Commerce. 

m — > 
THE TURKISH HOOKAH. 



This luxurious pipe of the Orientals is simple in construc- 
tion, though often made of the most expensive materials. It 
is, however, generally composed of a red-clay bowl and a 
cherry stick stem. It washes the smoke precisely as gases are 
washed in the chemical laboratory, by passing them through 
water. It not only washes but condenses a great portion of 
the essential oil which would otherwise pass into the mouth 




with the smoke. This oil contains nicotine, a deadly poison , 
and the active principle of tobacco ; therefore the use of pipes 
of this kind is not so injurious as that of ordinary pipes. Its 
operation is as follows : The upper part of the bowl contains 
the tobacco, and a tube runs from it into the lower part, which 
is half filled with water. When the air is exhausted by 
" drawing" through the pipe, the smoke rushes down the 
tube and escapes through the water. 

The velocity of light is so enormous, about 185,000 miles 
per second, that it can readily be imagined that any motion 
which we can experimentally produce in a source of light 
is at rest in comparison. 
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PKATT'S PATENT VENT STOPPER. 



Within the past six or eight years, the great improvements 
made in the use of tin plate in the manufacture of cans, and 
every variety of articles for domestic use, have excited the 
wonder of all who have not made themselves familiar with 
this subject. The enormous consumption of cans for different 
purposes, has led to many patented improvements tending to 
reduce their cost, or to add to their utility and convenience. 

The constantly increasing price of oak timber for staves, 
and the difficulty of obtaining such as are suitable for the 
secure transportation of oils and other penetrating fluids, 
render the substitution of cans almost a necessity. Nature 
has given us an unfailing supply of iron, the basis of tin 
plate, and the cost of the latter, notwithstanding the large 
duty upon it, has become so low, that with the advantages of 
improved machinery, and the economy of a well organized 
business, packages for the transportation of oils, can be fur- 
nished at almost the same price in proportion to capacity as 
well-seasoned barrels. For these reasons, together with free- 
dom from leakage, and the avoidance of danger and loss by 
spilling, or changing of goods from barrels or casks by the 
dealer or retailer, it has now become a universally acknowl- 
edged fact that it is cheaper to buy oil, spirits of turpentine, 
etc., in such cans, than in barrels. 

Among the many candidates for public favor in this line, 
" Pratt's Guaranty Patent Can," of which we give herewith an 
engraving, has gained an enviable reputation, and is proba- 
bly as perfect a device for the purpose designed as has ever 
been invented. 




From the extended use of these cans a necessity has arisen 
for some simple and cheap means for overcoming the difficulty, 
which has been experienced in emptying cans and smrll ves- 
sels without spilling some of the contents, resulting princi- 
pally from the fact that there was no vent or conduit for ad- 
mission of the air to the can, while the liquid was being 
poured out. To remedy this difficulty, vent-nozzles or other 
like devices have hitherto been used with cans or vessels ; but 
such appliances have always been costly, and their use has 
been attended with inconvenience, while they require cans of 
special construction, and indeed, arepermanently united with 
and form parts of the cans. 

A device of this kind, however, has been recently invented 
and patented by Charles Pratt, 108 Fulton street, New York 
city, which is worthy of attention. It is simple in construc- 
tion, can be easily and cheaply made, may be readily removed 
from or applied to the can, and used with any can of ordinary 
or suitable construction, and may be manufactured and sold 
as a distinct article, not necessarily accompanying the can. 

The invention consists of a stopper, also shown in the en- 
gravings, for oil cans, or other liquid-holding vessels (for 
whatever use), provided with an opening or spout for the out- 
flow of the liquid, in combination with a vent for the ingress 
of the air. 

The manner in which this device can be constructed and 
used will be readily understood by reference to the drawings. 




The body of the stopper, which is here represented as com- 
posed of cork (but which may be made of any other suitable 
material), carries a tube or spout for the outflow of the liquid, 
and another and smaller tube to act as a vent. The two tubes 
pass down through the body of the stopper and open into the 
interior of the vessel, the smaller, or vent-tube, being ar- 
ranged upon one side of, and so as to follow the curve of the 
larger tube, so that when the vessel is tipped to pour the 
liquid, the larger tube'will be beneath, by which arrangement 
the oil or fluid will flow only through its proper channel, the 
larger tube, or spout, leaving the smaller tube or vent free for 
the passage of the air. 

The tubes are fastened to the cork by means of metal 
disks, which are soldered to the tubes at such a distance apart 
as to compress the body of the cork between them, the 
turned-up edges of the disks entering the cork and holding 
it tight. As already stated the device may be formed of cork 
or of any other suitable material capable of closing the orifice 



in the can , it may also be of metal and can be screwed into 
or upon the neck of the can. 

In any event, however, a detachable stopper will be ob- 
tained, in which the spout or opening for outflow is combined 
with a vent ; and this device can be applied to any can, ves- 
sel, or receptacle for liquids, whatever its shape or size, pro- 
vided that such receptacle be provided with a neck or mouth, 
into which the stopper can be fitted. 



For the Scientific American. 
I&UANAS, 



Iguanas, or guanas, are a genus of lizards, one species of 
which is known to zoologists as the Iguana titherculata. They 
are of a bright, green color when young, that hue changing 
to a dusky brown as the reptile advances in age. According 
to Webster, the term, Iguana, is derived from the Spanish 
name given to the animal by the natives of Haiti, in which 
island the iguana abounds. They are found also in the other 
West India islands and in some parts of South America. The 
size of these creatures varies from that of the common lizard, 
or nuto, to over four feet in length from the nose to the end 
of the tail. The head is similar in shape to that of an ordin- 
ary lizard, and is covered with a scaly armor of a pink color, 
tinged occasionally with blue and brown. The eyes resem- 
ble those of a fowl, and though small are very bright. The 
back is provided with a serrated comb, which extends from 
the nape of the neck to within a few inches of the end of the 
tail. The animal can elevate this or depress it at will, and 
with its tail can deal a lusty whack, inflicting sometimes a 
severe gash with this saw-like comb, some anecdotes of which 
peculiarity will be given further on. In old age, the skin 
assumes the appearance of old leather, being wrinkled in 
many parts, and it is so tough that with difficulty, can it be 
penetrated by a shot. 

Iguanas inhabit, generally, thickly wooded spots, where 
they perch on high trees, and, as they are of a green color, 
they can easily conceal themselves among the branches and 
leaves while they await their prey. Unlike chameleons, they 
are very lively in their movements, and will even pounce 
from a tree to the ground in order to seize what they want. 

The food of guanas consists of herbage, insects, and poul- 
try and their eggs, the latter of which they devour with great 
avidity and are very cunning in perceiving them. I once 
saw one of these reptiles attack a hen with her brood of 
chickens. Darting from a tree, it made a rush at the chick- 
ens, on which the mother flew at it and pecked it ; but Mr. 
Guana was not to be outdone, so, though evidently smarting 



eaten by some epicures, but I think the former has too 
strong a likeness to that of frog's flesh, and the latter to the 

ggs of serpents to be relished by persons not accustomed to 

uch diet. 

1 have noticed several specimens of the guana exhibited in 
some of the druggists' windows in this country, some of 
which, I presume, have been brought from the island St. 
Thomas, D. W. I., to which place the foregoing narrative has 
reference. J. R. G. 
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Extinguishing Fires in KSuildings. 

Messrs. Editors : — I send you a plan of apparatus for ex- 
tinguishing fires, which is original with me and may be new 
to others, and although not perfect in itself may lead to some 
thing better. It is this : In constructing the walls of a build 
ing, carry up within the wall, cast-iron or other metal pipes, 
one for each story, each pipe of the capacity of at least one 
steam fire engine ; the lower ends opening near the ground to 











with pain, it turned round and dealt the hen a lusty blow 
with its tail, thereby stunning her, and seizing its desirec' 
food it made for its haunt there to devour the poor chicken at 
ease. When it had finished this, it returned with full intent 
to pursue the same course, to which, however, I put a stop by 
discharging one barrel of my fowling piece at the rapacious 
monster. As soon as the smoke caused by the discharge had 
cleared away, I was much surprised to see the guana spring 
into a neighboring tree. But I was not thus to be foiled ; so 
raising my gun, I discharged the second barrel at it, which 
took effect killing it instantly. The spot from which the 
guana sprung when ascending the tree was marked with 
blood, therefore I felt assured that the first shot hit it, the 
more so as there were perforations in the skin of the reptile 
that had assumed a whitish tinge, which is the case after the 
charge has been in the body some time. 

How true it is, I do not know, .but it is asserted that the 
guana is provided with a pouch under its throat, in which it 
conceals eggs very often. It happened on one occasion that 
I was out hunting, accompanied by my dog ; and, returning, 
I thought I would pass through my poultry-yard to ascertain 
if I could shoot any more of these destructive creatures. I 
had not long entered the gate when my attention was attract- 
ed by a cackling among the fowls, and soon found it to be 
occasioned by the presence of a huge guana, which was dis- 
puting the right of a hen to some eggs upon which she was 
sitting. Wishful of seeing the procedure of the reptile, I 
watched it narrowly ; it deliberately raised its whip-like ap- 
pendage and brought it down on the back of the poor fowl j 
of course, she could not stand that, so she dashed upon it 
with all her force ; the guana taking advantage of the oppor- 
tunity was going to seize an egg to make away with it when 
I started my dog at it. Ready for defense, the agile lizard 
raised its tail, and laid it two or three times over the dog, 
sending her away howling, while it made for the bush hard by. 

Although applied with considerable force, the blow given 
by means of the tail of the guana cannot make an incision 
through the hair of an animal, or feathers of a bird ; but it 
inflicts a most unsightly wound in the fiesh of a 3iian, if the 
guana be large and if it apply the serrated portion of the whip 
to the object of its rage. 

The flesh of this disgusting creature is esteemed by some 
persons as a great delicacy, and it is said that it bears a re- 
semblance to chicken when stewed. The esfgR, I believe are 




which a hose can be attached, the upper ends opening in 
upon the several floors above. If there is no dead wall in 
the front or rear, the pipes can be constructed within the par- 
tition walls (see drawing), the dotted lines showing the posi 
tion of pipes within the partition wall. The openings in the 
street need not be exposed, but may be placed in the sidewalk, 
inclosed, numbered, etc. 

Now the successful application of this plan is upon the 
theory that if the floor of a building is flooded with water, its 
destruction (by fire alone) is prevented, and all above may be 
consumed whilst the submerged floor and all below are safe, 
and that all of the upper floors' are made water-tight as near 
as possible, the openings, stairways, partitions, etc., con- 
structed to insure the complete flooding of the floor — one or 
two inches is sufficient; and no matter it the floor is well 
stored with combustibles, water will find its way before fire. 
It has always been a mystery to me why more attention has 
not been paid to the construction of water-tight floors, when 
we so often witness the destruction of large and costly stocks 
of goods by water alone, when fire occurs in upper stories, 
which are often occupied for hazardous occupations. These 
fires always prove most destructive because inaccessible. 

A building being constructed as before stated, on the break- 
ing out of fire above, the fireman attaches his hose to the 
pipe leading to the floor on which it originates, and although 
it is not entirely extinguished, is greatly retarded when other 
ordinary means can be used. 

This idea was suggested to me by the burning of the Lin- 
dell Hotel in this city nearly throe years ago. In this case 
the fire commenced in the seventh story, and continued for 
nearly one hour before any serious apprehensions were felt 
for the safety of the building. 

The following is an extract from the Chicago Tribune, in 
reference to a fire nearly two years ago, and I have noticed 
recent destructive fires in other cities in which this plan would 
have been applicable and saved a large amount of property : 

" The great conflagration of Tuesday evening, which has 
shocked the entire community, and which will be remembered 
hereafter as an epoch in the city's history, will be north all 
it has cost if it shall compel us to mend our system of con- 
structing buildings. It is time that our penny-wise and 
pound-foolish economy in building was abolished, and that 
stores and warehouses were constructed under a system oi 
public inspection, and with heavy penalties to insure them at 
least against external fires, and to keep the destruction with- 
in the walls where it begins. Burch's Block, though consist- 
ing of nine stores, four fronting on Wabush avenue and five 
on Lake street, burned as freely and scientifically as if fche 
the entire building had consisted of one room. One reasan 
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for this— and the same reason will apply to nearly all the 
commercial blocks of this city— is that the buildings are 
all'i to* Jijmi, rendering/it impossible to employ the fire 
apparatus efftjethviy, or to raise the water to the required ele- 
vation. This was painfully evident at the fire on Lake street." 

The* plan I propose is practicable and cheap (the latter may 
be its most prominent feature) ; however, as before stated, it 
mk'ht be perfected, and 1 would suggest that although the 
floor is saved the walls may become so hot as to endanger the 
ends of the joists or timbers, metal baseboards perforated over 
each timber would retard its destruction by keeping the wood 
saturated with water. Archibald Douglass. 

St. Louis, Mo. 

_ ^~< aa » ^ — ■ 

Tijci-tnoractric Experiments. 

Messes. Editors : — 1 would like an explanation of the 
results of some tliormomotric experiments, the object being 
to ascertain by Fahrenheit's thermometer the temperature of 
any liquid. 

My apparatus is a glass jar and two thermometers, one of 
which is immersed, the other partially so (see annexed sketch). 
I fill the jar with a warm liquid, temperature 114° Fall., then 
I subject the apparatus to outdoor atmosphere, which indi- 
cates 34° Fail- at 7:30 o'clock A.M. Below please notice dis- 
crepancies 
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to crown his brow and fill his pocket by the invention of this 
much needed machine. 

Since the publication in the Scientific American, of my 
first letter on the subject, hundreds of letters have been writ- 
ten to me by inventors from Canada to Texas, some of them 
announcing the actual discovery of the machine— one claim- 
ing to pick as much per day, as can be done by one hundred 
hands ; others more modest in their claims ; and others yet, 
making inquiry in reference to the plant and process of 
gathering, etc., etc. 

This arg'ues that there is an interest in the subject, and I 
am not willing that friend A. D. C. shall kill it ; let it go on 
for a while, and if we do not have a picker soon, I will join 
him in his horticultural prthlcm. 

Allow me, in closing, to say that I cannot correspond with 
every body on the subject of the cotton plant and picker. I 
have already exhausted time and patience, and in future 
(without intending offense) must claim the privilege of an- 
swering only such letters as strike me. 

Winnsboro, So. Ca. T. W. Woodward. 



I now reverse operations somewhat by filling the jar with 
cold liquid— temperature 4.0 "—and subject the same appara- 
tus to indoor atmosphere, time 9:40 o'clock A. M. 
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Questions— 1st. Why in it that the thermometer partially 
immersed indicates in both instances a higher degree of heat 
than the one entirely immersed? 

3d. In either case which thermometer is giving most ac- 
curately the temperature of liquid. P. MillsfAUGH. 

Glen's Falls, N. Y. 

[Any fluid undergoing a change in temperature has its 
upper strata warmer than the bottom ones. The hotter 
panicles rise and the colder ones fall. The expansion of 
•mercury in the bulb of a thermometer 
inasmuch greater than that in the 
stem, a s the bulk of mercury is greater. 
It follows that thermoiuctric indica- 
tions depend chiefly upon the expansion 
of the mercury in the bulb. One of the 
bulbs of our correspondent's thermome- 
ters is at the top in a warm stratum of 
fluid, the other is at the bottom in a 
colder stratum. Of course the upper 
one must give the highest indication, 
and neither would give the mean tem- 
perature,, which can only be determined 
by calculation approximately. The 
vo.rvinjy discrepancies will depend 
partly on the form of the vessel. The 
deeper it is in proportion to its diame- 
ter, the greater will be these variations 
as the cooling progresses. We are not 
prepared to say that the figures given 
are correct in this experiment if the 
drawing is a correct representation of 
the apparatus used. We are somewhat 

inclined to doubt the accuracy of the thermometers, as the 
discrepancies seem almost too large for so small a vessel with 
the bulbs in the positions indicated. — Eds. 
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Cotton Picking toy Machinery. 

Messrs. Editors: — Fearing that the communication of 
A. D. C, of New Madrid, Mo., may dampen the ardor of in- 
ventors now engaged upon the cotton-picker, I write with a 
view of keeping the ball in motion. When an individual 
Bays that such and such mechanical contrivances are beyond 
t\ie scope of human ingenuity, he certainly takes a great 
liberty with the public, and must pardon some of us if we 
differ from him. 

Many of us at the South have heard our fathers relate that 
it was the custom in their young days for each member oi 
the family to pick the seed from his or her quart of cotton be- 
fore retiring for the night. We now have saw gins for the 
same purpose, some of them capable of doing as much work 
as probably 500 men in the old way. The improvements in 
spinning and Weaving have been even greater than in the gin 
over the fingers, and yet we are utterly devoid of a machine 
for taking the cotton through the first and simplest process. 
The reason is obvious : Heretofore, Southerners had a very 
effective though troublesome machine in the African, which 
under the good old plantation system, and occasionally greased 
with a little hickory Us did the work thoroughly ; and it was 
then very uncommon to make more than could be gathered. 
On the other hand, the Northern man was interested in the 
spinning and weaving process, and gave his attention almost 
entirely to the improvement of machinery for this purpose. 
Now, North and South are equally interested in keeping up 
the waning supply of raw material. The African is no longer 
a machine, and his place must be supplied by a c«tton picker, 
or cotton is not a living "king," but a dead dog. All other work 
in the production of the plant can be done by labor-saving 
machines now in existence ; but it yet rcmsins for some one 



Care of Carpenters' Tools—Filing and Setting Saws. 

Messes. Editors :— Your article on " How to File and Set a 
Saw " gave me much gratification. I have long wished that 
something upon this and cognate subjects might appear in 
your paper. Much has been said, from time to time, upon the 
use and care of machinists' tools, but the carpenter has not 
received so much attention. I will venture to say that the 
carpenters' trade contains more botches than any other in this 
country. Raw country boys are employed at a few dollars 
per month and their board, and, having worked one season 
perhaps building barns, come out in the fall finished carpen- 
ters and joiners in their own estimation. 

But a prominent sourcs of botches is want of knowledge 
how to properly sharpen and keep tools in order. This, 
coupled with carelessness and slovenliness, is a common fault. 
I find frequently the most common tools shamefully out of 
shape. This great evil might be, to a great extent, remedied 
by proper instructions in the columns of such papers as the 
Scientific American. 

The article I have referred to is in the main correct as far 
as it goes, but a few words more about the saw may yet be of 
benefit. 

I always file my rip saw from point to handle instead of 
from handle to point. I claim that in so doing the teeth can 
bo k(»pt at a more uniform length, which is all-important for 
a straight running saw. I file all from one side, and square 
across, or at right angles with the line of teeth, and I raise the 
handle of the file a trifle above the point, say at an angle of 
two degrees. I have found that if I held the file horizontal 
I would get the edges of the teeth nearest to me a trifle 
lower than those on the opposite side, and the result would 
be the that saw would run crooked. Then I file the teeth for 
about six or eight inches at the point at a much less angle 
than I do the rest of the saw, and give them about the same 
pitch that I do a crosscut saw ; the' object in this is to facili- 
tate sawing through knots, as a rip saw catches too much in 
knots. A great many are in the habit of changing saws 
when they come to a knot and saw through it with a cross- 
cut ; but if a rip saw is filed at the point, as I have stated, it 
will readily work through knots, by simply raising the hand 
and sawing with short strokes until the knot is cleared. All 
new saws (back saws excepted) will be found high in the 
middle and I keep mine in that shape, say one-fourth inch 
swell in a 26-inch saw. It is almost impossible for any one 
to maintain a parallel stroke forward and back ; the hand 
will naturally fall a little in pushing a saw forward, and rise 
in drawing it back, so a saw that is full in the center will 
counter-balance that rocking motion of the hand, but that 
motion should be avoided as much as possible. 

In filing crosscut saws too much pains cannot be taken to 
keep the teeth of a uniform length, and this can only be done 
by often jointing the saws. They do not necessarily need 
much jointing at a time, but little and often is my plan, and 
the same in filing. I would rather file twice or three times, 
and file but little at once, than file a gooj deal at one time. 
I have often heard mechanics complain that they would in- 
variably get the teeth the shortest on the side they filed first, 
and. this, in fact, used to be my fault ; but I found the remedy 
is to not file the first side quite up to the points, then turn 
and file the other siie, then turn back and finish the first 
side — if necessary, turn again and finish the second side. 
But if a saw is not very dull, three times filing across is 
sufficient ; if it is very dull better go over it the fourth time. 
After a saw is filed, round off the last tooth at the point ; this 
will prevent this tooth catching in the kerf as the hand is 
drawn clear back and at the instant of starting it forward, 
and lessen the danger of bending or breaking. Almost any 
one can saw (or rather tear) a board in two, but few can han- 
dle a saw nicely. 

Much might be said upon this point, but I have already 
made this communication too long. I will only add that a 
saw should always be used with great care, and with even, 
steady strokes, not short and quick, and all jerking either up 
or down should be avoided. The full length of the saw 
should be used as much as possible, and the saw should not 
be crowded, -but given a chance to clear itself of sawdust. 

Whoever will follow out the above directions will have as 
nice, smooth, and straight running saws as he will wish for. 

Cleveland, Ohio. A. A. Fradenburo. 



Preservation of Brown Stone Fronts. 

Messrs. Editors: — I read in your paper, No. 20, current 
volume, page 318, an article, entitled, " What is to Bixome of 
our Brown Stone Fronts?" I also find on page 307 of the same 
issue an article hes.ded " Bamp Wall"). 5 ' May not the latter 



paragraph be considered as an answer to the former ? Is 
there any reason why the discovery of Mr. Frederick Ban- 
some, therein described, cannot be used for this purpose ? If 
so used, would the stone retain its natural appearance or be 
covered with a glossy, vitreous coating ? 

New York city. J. H. Hamerslet. 

[There is hope that Mr. Ransome's process will answer for 
the purpose mentioned by our correspondent, but it must be 
borne in mind that the trial of any process designed to effect 
this object must extend through a considerable period, and it 
would not be safe to assume that Mr. Ransome's process has 
yet been sufficiently tried to test its efficacy as a protection to 
brown standstone in our climate. — Ens. 



Friction or Percussion ? 

Messrs. Editors: — Your correspondent, " C. C. H.," in 
your issue of November 13, page 310, failing to agree with 
me in the conclusions arrived at in my former article on this 
subject, published on 246, current volume, and evidently 
wishing some further Explanations, with your consent I will 
say a few words in reply. 

First, he says that while I consider the heating of a nail 
on a grindstone to arise from the percussion produced by its 
leapingfrom one granuleof the stone to another, I " estimate, 
indirectly, that in the majority of cases heat claimed to arise 
from friction is the result of percussion instead." 

If he will again refer to the article alluded to, he will see 
that I merely suggested that it is impossible to show at what 
point, in cases similar to the " nail and grindstone," percus- 
sion ceases and friction begins, intimating that friction and 
percussion may often be one and the same thing ; not that 
the result should be coneidered as produced by percussion 
" instead " of friction. 

Again, to quote — "Let 'Spectrum' take in his fingers a 
smooth brass button and rub it briskly up and down a planed 
pine board, and he will soon drop it," etc., " if he does not 
the theory." 

" C. C. H." seems to think that in this case, under these 
conditions, nothing like percussion could possibly occur, and 
I grant that apparently such would be the result ; however, 
let him examine his " smooth brass button " under a power- 
ful microscope, and he will see that its apparent smoothness 
is a delusion. It is true that in this case there would be no 
perceptible percussion of bodies as in the grindstone experi- 
ment; still, it the button be applied with any degree of press- 
ure, it would not only produce waves in the wood immediate- 
ly in front of it, no matter which way it be moved, and 
against which the particles of the button would strike or 
impinge, but tho microscopic roughness of the button — its 
grooves, indentations, and prominences — would produce a like 
result, for the elastic wood being forced into these grooves 
and depressed by the minute prominences, alternately, would 
acquire a very rapid undulatory motion, which, by contact, 
would be communicated to the button, rendering it unpleas- 
antly warm to handle. 

Now, to say that there would be in reality no percussion 
in such cases is to affirm that if a huge boulder be rapidly 
dragged over a rough, stony piece of land there would in the 
result be no percussion between it and any other against 
which it might be impelled — one is but an exaggerated illus- 
tration of the other. I hold that so long as we are unable to 
produce a body or mass of material which shall be of perfect 
hardness and smoothness, and totally inelastic, there will be 
in rapidly rubbing any two solid bodies together more or less 
percussion, whether perceptible or not to our imperfect 
senses. 

Again, if, as he suggests, the superior heat-conducting 
power of the large hammer, owing to its being longer in 
contact with the metal hammered, prevents the iron from 
becoming as hot as with the small one, why, after it has 
become too hot to touch, will it not continue to grow still 
hotter^red hot ? 

Lastly, he says, " Will ' Spectrum' inform me why it is that 
while iron can once be heated by percussion [?], but if suffer- 
ed to cool, the heat cannot be reproduced in the same manner 
until after the iron has been heated by the absorption of for- 
eign caloric 1 " 

Now, the words last quoted show that " C. C. H." evidently 
makes no distinction between the heat produced by percus- 
sion and that rendered sensible by compression. Iron, in its 
ordinary state, contains a certain amount of heat which is 
insensible both to the hand and to the thermometer, called 
its latent heat, and by changing the condition of the iron, by 
condensing it, more or less of this heat is expelled according 
to tho degree of pressure sustained. 

Iron in this condensed state cannot be made to assume its 
former bulk by any other known force then that internal an. 
tagenism of its particles caused by the intensely rapid molec- 
ular agitation known as heat, but if "C. C. IT." should take the 
same piece of iron which, as he thinks, has " once been heated 
by percussion," though in reality it is scarcely more than 
condensed, and submit it to the action of a series of minute 
hammers, the blows of which succeed each other with great 
rapidity — for instance, let him apply it to the grindstone, and 
I think he will find that it can be heated without the aid of 
" foreign heat," and that, too, by means, of true percussion. 

I have been s»mewhat prolix, but tho subject is an inter- 
esting one ; and hoping that the "percussion" or " friction " 
of ideas may produce sufficient light for tho discernment of 
truth, I again sign myself Spectrum. 

Havana, N. Y. 



Oscillation of Hallway Carriages. 

Messrs. Editors:— On page 280, current volume, Scien- 
tific American, I notice a piece entitled " Why do Railway 
Carriages Oscillate 1" 1 agree with the writer in some 
part of hie hcory, namely, effect of: conc-ahaped wheels upon. 
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a straight track. There is no doubt but wheels of this form 
will cauHed a greater oscillation than cylinder-shaped ones. 
But in passing around curves, give me the cone shape. 

To substantiate my theory, let me ask Mr. 0. P., if his as- 
sertion is correct about the running of a car around a curve, 
why is it that the inner side of the shorter rail is always 
rusty and not worn off like the opposite one ? What experi- 
ence I have had with cars, is that it would be far more dan- 
gerous upon curves to use cylinder wheels, and I think that 
the friction and wear would be double what it now is. I 
make the assertion that the cone shape does lessen the dan- 
ger upon curves. The cone-shaped wheel is not altogether 
the cause of the oscillation on a straight line. I have meas- 
ured one thousand new wheels with a metal tape-measure 
and hardly found any two of them the same size, although 
many of them were cast in the same chill. You will perhaps 
say, "Why is this difference ?" I reply that the iron when it 
flows from the cupola into the different ladles, is rarely of the 
same quality in each, and when poured into the molds the 
temperatures vary widely. The hottest iron will shrink the 
most, and if the mold is not set to a dead level, the wheel 
will become oblong in cooling. I have frequently found them 
one eighth of an inch out of round. Furthermore, the men 
who have charge of pressing on these wheels, are usually 
common laborers, who make no pretensions to mechanical 
skill. They are supplied with an old, rusty, rickety pair «f 
callipers (which a true mechanic would not use a. moment),and 
with this tool they begin to operate, first applying one leg 
near the fiance and passing the other down the opposite side. 
The rickety old machine will hit about the same anywhere 
from the tread next the flange out to the edge, and the con- 
clusion is, " She is all right, lets shove her on." Now this 
I know to be the case in three prominent railroad shops, and 
at one of these same shops I measured two new wheels upon 
the same axle, and one was three eighths of an inch smaller in 
circumference than the other. 

No wonder oscillations occur under such circumstances. If, 
as The Times' correspondent says, a cone shape does no good 
in passing around curves, why are street cars raised on to the 
riange to rouni corners ? Cone-shaped wheels have been ex- 
perimented with, and the proportion of one in twenty, I be- 
lieve, has been taken as the standard. What is wanted is a 
remedy for the evils I have specified. If cylinder wheels are 
used, a train of cars will certainly haul harder around a curve 
because there will be more back slip to the inside train of 
wheels. 

On March 28, 1885, through the unrivaled office of the 
Sciektie'IC American, I had a patent issued on a car axle 
-vhich obviates all difficulties herein mentioned. Upon this 
plan, the old callipers may be thrown aside, the common 
laborers eye is good for determining the size of wheel. No 
matter what the size of wheels no oscillation can possibly 
occur. J. W. Hard. 

Decorah, Iowa. 

Mow to lieimove tise Sulphur Compounds of 
l 3 ets*oIeaani. 

Messes. Editors : — Having some two years ago discovered 
a process for removing the sulphur compounds of petroleums 
— such as are found in Canada, Kentucky, and Tennessee — 
and as my process has been disclosed to some of the refiners 
of oil in Canada, by a workman I then had employed, I de- 
sire through your columns to give it to all who choose to use 
it. I am aware, that certain persons have discovered the use of 
phirnbitc of soda independent of me, but I believe none can 
claim priority, as my discovery was made as early as June, 
186'? ; evidence of which fact I have on record. The details 
of my process lire as follows : 

The crude oil should be distilled in the usual manner, 
making the proper specific gravity for burning oil. The 
distillate should be allowed to remain in open tanks for one 
or two days, to allow the free sulphureted hydrogen to es- 
cape, and thereby saving chemicals in its removal. The oil 
should then be pumped into an agitator and the treatment 
begun, first, with a solution of plumbite of soda — made by sat 
era ting a boiling solution of caustic soda of 20° strength, 
with litharge. About one quart of this solution to the bar- 
rel is quite sufficient. The oil, in a few minutes after the 
solution is added, p.nd brisk agitation made with air, becomes 
brown and then black. The agitation should be continued 
for about fifteen minutes, and the oil allowed to settle. The 
formation of a. heavy brown deposit of sulphide of lead is the 
phenomenon to b'j then looted for. Sometimes it occurs by 
the time agitation is finished, at other times several hours 
afterward, and again not until a further treatment is given 
it. The oil is allowed to remain in the agitator 12 hours, in 
case the precipitate does net fall sooner, and at the expiration 
of that time ; if no precipitate has formed and the oil be- 
comes clear, then the following treatment : 

A solution of penta-sulphid:: of soda is made by boiling 
2 lbs. of sublimed sulphur in 10 galls, of a solution of caustic 
soda 20° strength, until it is all taken up, and the liquid be- 
comes of a clear deep brown. About one quart of this solu- 
tion to every bbl. of oil, is added to the oil in the agitator, 
after the settled plumbite of soda has been withdrawn, and 
agitation with air continued for half an hour. If the precipi- 
tate does not form it that time, the solution of soda is al- 
lowed to settle, drawn out, again boiled with half its original 
sulphur, returned to the agitator, and agitation made for half 
an hour. This seldom ever fails to cause the precipitate. 

The oil is then carefully run off the precipitate, by tapping 
the side of the agitator, into the proper tankage, where it 
can be pumped back again. The agitator thoroughly cleaned 
by washing, the settled oil is returned to it for further treat- 
ment, as follows : 

•Sulphuric acid in the proportion of one lb. to the barrel of 



oil, is added, and agitation with air begun. The air before 
being introduced into the oil, should be passed over chloride 
of calcium to remove all moisture. Within an hour after air 
has begun to pass through it, sulphurous acid gas is given 
off in large quantities, and continues until every trace of 
sulphur is oxidized in the oil. After 18 hours' agitation the 
tar is allowed to settle for an hour, drawn off, and a fresh 
amount of acid added, and agitated again 18 hours. This 
treatment is continued until a sa.mple of the oil will not be 
tinged, when shaken with a solution of plumbite of soda, 
and left to stand for six hours. Three or four treatments of 
this kind are generally sufficient, though it varies with the 
kind of oil under treatment. After the acid treatment, the 
usual amount of caustic soda is added, and the oil thoroughly 
washed. The chemical reactions which take place I have 
noticed very closely, and will at some other time give you 
my theory. H. T. Y ARYAN. 

Supt. Tenn. Oil Works, Nashville, Tenn. 



Naphtha] Ine.---'JThe Cause of Serious Aceideuts. 

Messes. Editors : — When hearing of the first explosion 
that occurred last spring in Jersey City in saturating wood 
with carbolic acid oil for the purpose of making it fit for 
preservation, I was not in doubt for one moment as to the 
true cause of this accident. A second explosion followed soon 
after in San Francisco, where this process was being intro- 
duced, causing, as you state, the loss of seven lives and more 
than $30,000 worth of property ; and now a third sad acci- 
dent is reported, resulting in the death of the chemist and an 
operative employed in the wood preserving establishment. 

I do not propose to enter into any of the many hypotheses 
forwarded in regard to the probable cause of tlieseexplosions, 
but shall simply relate some facts which I have observed in 
distilling the same kind of oil employed in the process re- 
ferred to. This process consists, so far as I am informed, in 
the impregnation of timber by the hot vapors of " dead oil," 
which, in being the source of carbolic acid, is sometimes, but 
improperly, termed carbolic acid. This oil is produced as a 
by-product in the manufacture of gas from coal, and is com- 
posed of from five to fourteen per cent of carbolic acid, a 
large and varying quantity of neutral oils, and from twenty 
five to forty per cent of naphthaline. This latter is deposited 
by the oils distilled from the tar in granular crystalline mass- 
es, called " salts " by the workmen. It is then thrown away, 
or, at best, burned for lamp-black. 

In subjecting dead oil to distillation, naphthaline comes 
over during the entire distillation, and, according to Bow- 
ditch {vide his " Analysis, Technical Valuation, Purification, 
and Use of Coal Gas "), hardly a sample of commercial ben- 
zole can be obtained which does not contain naphthaline, al- 
though the boiling point of the latter substance is 410* Pah., 
and of the former but 176" Fall. 

This hydrocarbon (the naphthaline) has a very great tend- 
ency to stop up the coils of the stills, especially in cold 
weather, and, in accumulating there very rapidly, it is easy to 
comprehend that explosion must occur, when the tension of 
the vapor inside of the still becomes greater than the resist- 
ing power of the shell. I have had tuns of napJithalized 
oils distilled, but being acquainted with the facts by previous 
experiments, and fully aware of the danger attendant upon 
a neglect on my part, I never failed to keep the water of the 
condensation tank at a temperature of o.bout 160° Fall. At 
this degree of heat there is never any danger of obstruction, 
the oils run off fluid, but, after having left the coil they will 
soon assume a buttery consistency. In order that I might at 
any time be able to liquefy the naphthaline, should emergen- 
cies require it, I had a steam pipe attached to the upper part 
of the coil. This proved to be a very efficient arrangement. 

Naphthaline is a constituent part of our gas, and readily 
stops up the gas pipes in winter. Besides for lamp-black, it is 
now employed to a limited extent for the preparation of dye- 
stuffs as a carbureting materia], and quite recently has been 
proposed by a chemist in this city as an ingredient of an ex- 
plosive in combination with chlorate of potassa. As to its 
efficiency as a preservative, I still entertain some doubts. It 
is by no means an explosive material, as little as charcoal in 
gunpowder, since it may be thrown into a red-hot crucible, 
when it volatizes and decomposes, condensing in the air in 
snowy spangles. 

I append a table indicating the boiling points and specific 
weights of various constituents of the oils from coal tar : 



Boiling 
' point. 
176° Fall. 



Benzole 

Toluole 2:10° 

Cumole 284° 

Amvlo 311° 

Cymole 338° 

Cap ro vie 395° 

Naphthaline 410° 



Specific 

gravity. 

•85 

•87 
•pi 

■ri 

■85 
1-04 

Adolph Ott. 



New York city. 



against counter-causes, such as artificial drainage and remov- 
ing forests. 

The cause of the change I have assigned as aforesaid : the 
reason is this : Railways, as now constructed, clamped to- 
gether at the meeting of rails form complete and powerful 
conductors of electricity, and having contact with other rail- 
roads at crossings, etc., make a network of electrical con- 
ductors wherever they go, which, no doubt, has a tendency 
to promote electrical equilibrium. I believe it is now gener- 
ally conceded that aerial disturbances and meteorological 
phenomena are dependent on electricity ; and may not a more 
equable state of electricity in the air be productive of more 
equable and uniform falls of rain ? 

I have no doubt but the extending of the iron rails of the 
Pacific Railroad has produced the effect noticed b'7 Said ob- 
servers. The turning up of soil and comparatively slight 
elevations and excavations in grading, could have no appre- 
ciable effect. 

1 have written the foregoing in hopes of eliciting the views 
of observing and practical meteorologists. 

John F. Ltjkens, 

West Mansfield, Ohio. 



The Kusxsan Fair Not a World's Fais*. 
Consulate-General of Russia to the U. 8., t 
New York, Nov. 18, 1869. f 

Messrs. Musk & Co., Gentlemen:— In reply to yours of 
yesterday, I beg leave to state that I have not received any 
official notification of the Fair in preparation in St. Petcrs- 
burgh' for 1870. But I read in Russian newspapers that it is 
not intended to be a world's fair, but merely an exhibition of 
Russian products. I am, very respectfully yours, 

R. Osten Sacken, Consul-General. 
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Wiener Kai/e. — The Uoroiogkal Journal states that the 
material generally used by watchmakers on the continent 
for polishing hard and soft steel, as well as brass, is a white 
substance called wiener kalk ; it polishes much quicker than 
crocus, and with a beautiful black gloss. It is used in the 
following manner : The piece to be polished is first put on a 
piece of cork fastened in the vice and rubbed with a piece of 
plate glass, on which is put a little oil and oilstone dust, till it 
is perfectly flat and all the file marks have disappeared. It is 
then cleaned with a brush and soap and water, and dipped in 
spirits of wine, and, after being dried with a clean cloth, put 
on another clean piece of cork, in the same way as before, and 
rubbed briskly with a flat polisher, made either of bell metal 
or block tin, in which is put a little wiener kalk and fine oil, 
mixed to the consistency of a thick paste. It is necessary to 
prevent any dust getting in the polishing stuff or on the 
piece to be polished. Wiener kalk can be had at Mr. Ehnhu- 
us' watchmakers' tools and materials warehouse, in Frith 
street, Soho square, London, where it is sold under the naniu 
of diamantine, and perhaps at some of the tool shops in 
Clerkenwell. 

The Baker's Oven Thermometer, — This useful instru- 
ment for indicating the temperature of an oven, is lie inven- 
tion of Mr. J. Bailey, of Salford. Bakers luive hitherto gen- 
erally baked bread satisfactorily ; nevertheless, housekeepers 
know that sometimes the bread is slack baked, while at others 
it is burnt ; thefact being that the bakers judge the right heat 
of their ovens by the appearance only, and, as a consequence, 
they must sometimes be deceived ; but by the use of a proper 
thermometer (heat measure) no error can well occur. This 
instrument is also useful to the japamier and others who use 
ovens and pottery furnaces. — S, Piesle. 



Has the Paclfle Itailroad Changed the Climate of 
the Plains'! 

Messrs. Editors : — Without presuming to fully answer 
the interrogatory of Mr. Whitford, on page 214, current vol- 
ume of Scientific American, I will offer an opinion, found- 
ed on years of observation, and I think corroborated by rea- 
sonable probability. 

I have for the last four or five years advocated the idea that 
the extending of railroad tracks through the country, was 
changing the climate from the destructive droughts, we form- 
erly experienced to the salubrious climate we have been en- 
joying for seven or eight years. The facts in the case are 
that here, in Central Ohio, the farmers have quit calculating 
on droughts and remember them as thingsthat were ; the 
complaints are that there is so much rain that they don't get 
an opportunity to cultivate crops ; and all this in happening 



We learn from the London Mining Journal that England 
has sent more locomotives to Russia, Egypt, and Australia 
this year than heretofore, but in many other directions there 
has been a falling off. In August, stca.m engines were ex- 
ported from the United Kingdom to the value of only £169,- 
495, as compared with £189,639 in Augmst, 1868, and £187,781 
in August, 1867. In the eight months ending August 3i, 
this year, were exported, however, the aggregate value of 
£1,128,541, as compared with £1,075,635 in the corresponding 
period of 1868. 

There is a, papier-mache church, says the Churchman, actu- 
ally existing near Bergen, Germany, which can contain near- 
ly 1,000 persons. It is circular within, octagonal without. 
The relievos outside, and statues within ; the roof, the ceil- 
ing, the Corinthians capitals, are all papier-mache, rendered 
water-proof by a saturation in vitriol, lime-water, whey, or 
the whites of eggs. 

As tallow-melters, oil-boileis, varnish-makers, and others, 
are very liable to accidents by fire, Dr. Piesse suggests to 
them the application of Sir Humphrey Davy's discovery of 
wire gauze, as in the miner's lamp, for the prevention of ac- 
cidents, by covering the boilers and vats during operation 
with a drum-head or dome of wire gauze. 



Hemming Seamless Bags. — A correspondent complains 
that it is a common fault to hem seamless bags with a single- 
thread machine, and that the thread breaks, the hem speedi- 
ly unravels, the bag cannot be securely tied, and its con- 
tents get wasted in handling, and asks why the lock-stick is 
not employed in tke kemming of suck bags. Will manufac- 
turers answer why ? 



Petroleum oil, such as is used for lamps, is an effectual 
preventive against the destructive propensities of worms in 
timber. The timber is tc be washed over with it. 
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REFFELT'S CALCULATING MACHINE. 



Many attempts have been made to devise a simple and cheap 
calculating machine. For the most part these attempts have 
been confined, in the cheaper class of machines, to performing 
only the one operation of addition. The machine.engravings 
ef which accompany this article, is capable of performing the 
four fundamental operations of arithmetic — addition, subtrac- 
tion, multiplication, and division being executed with equal 
facility and accuracy. 

The engravings give views of opposite sides of the machine, 
the converse operations of addition and subtraction being per- 
formed on the side shown in Fig. 1, and multiplication and 
division on the side shown in Fig. 2. 




An external rim or hoop, A, is fastened to a bifurcated 
handle at B, the bifurcations, C, extending up on each side of 
the frame, and forming, with the pieces, D, crosses, to which 
the stationary disks, E, are fixed. Beneath these stationary 
disks is a revolving disk which turns on a central pivot, F, 
when actuated by the style, G, Fig. 1, the latter being held in 
one hand of the operator, while the handle, B, is grasped in 
the other hand, and the style, G, being inserted in one or 
other of the small holes drilled' in the outer edge of the re- 
volving disk, as hereinafter explained. 

The fixtd disks, E, are smaller than the external hoop, A, 
or frame, and, also, smaller than the revolving disk, the edge 
of the latter fitting in a groove cut on the inside of the hoop, 
A. Thus, an annular space is loft between the hoop and the 
disks, E, through which the outer part of tk«3 revolving disk 
is seen. On the outer part of the latter, next to the hoop, are 
shown the holes which receive the point of the style, (i, when 
the machine is in use. There are one hundred of these 
holes. 




On the addition and subtraction side, the fixed disk, E, 
has marked on its outer edge numbers from 1 to 100 inclu- 
sive, placed at equal distances from each other, only the first 
ten of these being shown in our engraving, drawn in full.the 
rest being indicated in fives on account of limited spacs. 

Upon this side of the revolving disk are two concentric 
rows of numbers, progressing in opposite directions from one 
to one hundred inclusive, portions of which are shown where 
a portion of E is broken away. As the revolving disk is turn- 
ed by the style, the numbers in the outer row appear suc- 
cessively at the aperture, H, in the disk, E, and those in the 
nner row at tire aperture, I. 



Suppose, now, it is desired to add 6 to 7. One of the holes, 
J, to which the style is applied, is conspicuously marked. 
The style being placed in this hole, the revolving disk is 
turned in the direction of the arrow until the style is brought 
flush with C, when appears at each of the apertures, H and 
I. The style being now placed in the hole at 6, the mov- 
able disk is rotated until the style stops at C, which brings 
the number, 6, to view at the aperture, IT. The style is then 
withdrawn, and again inserted in the hoie next to 7, and car- 
ried back to C, which brings 13, the sum of six and seven, to 
view at H. Two columns of figures can be operated upon at 
once, as it is just as easy, by this machine, to add 36 to 47, as 
to add 6 to 7, and by making a mark or tally every time a 
hundred is passed, the addition may be carried to any extent, 
thus : 70, 81, 96, 48, would be added in the following manner, 
J being first brought to C. Carry the style from C to 70, and 
bring that number to C ; do the same with 81, and make a 
tally mark for the hundred passed ; 51 now appears at H. 
Next carry 96 round to C, and tally for the second hundred 
passed ; 47 now appears at H. Next carry 48 round to C ; 95 
now appears at H, which, with the two hundreds tallied, 
make the sum 295. A very little practice will enable the 
operator to carry the hundreds in the mind without record- 
ing them. In this way, two columns, of any length, may be 
added simultaneously. The sum of each successive two col 
umiis being set one place below the preceding sum, and two 
places to the left, and the several sums added, enable the 
machine to be applied to adding any number of co" .rains. 

Subtraction can be, of course, performed in a converse man- 
ner, but it is more convenient to reverse the order of success- 
ion in a second row of figures, hence such a row of figures is 
added, which successively appear at the aperture, H. Sup- 
pose it is required to subtract 29 from 36, the instrument be- 
ing set to zero. The style is placed in the hole opposite 36 in 
the fixed disk, E, and brought back to C ; this brings 36 to 
view at the aperture, I. Next the style is placed in the hole 
corresponding to 29, and again brought to C, when the re- 
quired difference, 7, appears at the aperture, I. 

On the multiplication and division side, Fig. 2. The mov- 
able disk has upon it concentric rows of numbers, portions of 
which are shown by the breaking away of a part of the fixed 
disk, E. The inner row contains the numbers from 1 to 100 ; 
the next, the numbers from 2 to 200, which are divisible by 
2 ; the next, those from 3 to 300, divisible by 3; and so on to 
the outer concentric row, which contains the numbers from 
12 to 1,200, divisible by 12. As the revolving disk is rotated 
by the style in the same direction as in adding or subtracting, 
the numbers in these rows are successively brought under the 
apertures placed at the right and left of C, at the upper part 
of the fixed disk, E. The annular space between the hoop 
and the iixed disk, E, has upon it a row of figures from 1 to 
100, inclusive, progressing in a contrary direction to the num- 
bers on a clock dial. These numbers are so arranged, that 
when any one of them is brought by the rotation of the re- 
volving disk flush with the bar, C, the products obtained by 
its multiplication into the odd numbers from 1 to 11, inclu- 
sive, appear at the left band series of apertures, and the pro- 
ducts obtained by its multiplication into the even numbers 
from 2 to 12, inclusive,appear at the right-hand series of aper- 
tures, the smallest product in each series being the inner one, 
and each series of products increasing regularly outward. 

It is evident, therefore, that the multiplication of any num- 
ber from 1 to 100, inclusive, by any number from 1 
to 12, inclusive, is performed by bringing the mul 
tiplicand flush with C, by the use of the style, when 
the required product will appear in the aperture ad- 
jacent to the multiplier. Conversely, the quotient 
of any number from 1 to 1,200, inclusive.exactly di- 
visible by any number from 1 to 12, inclusive, di- 
vided by any number from 1 to 12, inclusive, is found 
by bringing the divisor flush with C, when its quo- 
tient will appear opposite the dividend, which latter 
will show itself at one or the other of the apertures. 

For the multiplication of the larger numbers, the amounts 
are divided. For example, suppose 123 to be multiplied by 
5,689, the latter number is first multiplied by 12, and again 
by 3 ; and the latter product being set beneath the former, 
and one place to the right, the products are added, the sum 
being the true product. 

Besides being adapted to business purposes, this machine is 
applicable to use in schools, for purposes of instruction. Fur- 
ther illustration of its operation is not needful, as the means 
of extending its use to many arithmetical operations will sug- 
gest themselves to arithmeticians. 

Patented through the Scientific American Patent Agency, 
Sept. 14, 1869, by J. H. B, Reffelt. 

For instruments,or rights to manufacture,address E. Steiger, 
publisher and dealer in German books, 22 and 24 Frankfort 
street, New York. 



IMPROVED UNIVERSAL HANGER EOS SHAFTING. 



The form of hanger known as the universal hanger for 
shafting, from its utility in leveling and lining shafting, and 
the reduction of friction accomplished by its use, has grown 
into general favor. Our engraving illustrates still another 
improvement upon this form of hanger. 

The engraving will show that the same general principles 
of construction as have hitherto been employed, are retained, 
viz., bearings having their a~es placed at right angles ; but 
the vertical screws engage with the upper and lower halves 
of the box, which is divided as shown. 




This arrangement enables the box to be made in halves 
and held together without the use of special bolts for this 
purpose, the upper and lower bolts in this hanger perform, 
ing a double office. 

The convenience of this arrangement is manifest, and be- 
sides the additional convenience, the fact that the wear of 
boxes may be taken up by the vertical screws, is another con- 
sideration in favor of this form of hansrer. 

An application for a patent on this improvement is now 
pending through the Scientific American Patent Agency, by 
J. Gallatin, Jr., of New York, and the hangers are manufac - 
tured by the Gallatin and Brevoort Machine Works, 223 Front 
street. New York. 

USEFUL BLOWPIPE. 



We give herewith engravings of two useful blowpipes, 
copied from the English Medianic. The first illustration, Fig, 




1, consists of a wood stand, A, a fan with sheet-iron frame 
and wood sides, B, a small driving wheel, C, and a blowpipe, 
D, with foot and blast tube running through its center con- 
nected by a flexible tube to the fan. E is the tube which con- 
veys the gas to the flame, the gas escaping from an annular 
opening around the nozzle of the blast tube. F is a sheet- 
iron support for charcoal on which the article to be brazed is 
placed. 



To Correspondents. 

We have on hand a mass of interesting and valuable cor- 
respondence, and there must necessarily be some delay in its 
appearance ; but it shall be attended to as fast as space will 
permit, and we shall be glad to get more of the same sort. 
If you have got anything practical you wish to bring forward 
send it along, and don't be too diffident about sending it in 
homely dress. We will take care that it does not put to blush 
the orthography and grammar of those unskillfal in writing 
for publication. 




We invite the attention of our readers to the announce- 
ment for the forthcoming Volume, 1870, on another page 
It will be seen that premiums are to be given to all who 
send lists of subscribers ef twenty names and upwari. 



Fig. 2 is a blowpipe for light work which a contributor to 
the paper alluded to above, says he has used, satisfactorily, 
for six years. F is the Game, G is a gas tube, M the mouth 
piece, H the hand of the operator to draw the slide, S S, out 
a little for a largo flame, and to compress it for a small one , 
T is the outside tube, into which tube, S 8, elides ; I is the 
iron wire stand ; W is a gas swivel, and P the gas pipe to 
swivel on the stand adjustable on I. 
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We do not, however, regard the constant short bubbling of 
water in boiling as of much effect in producing the fluctua- 
tions of water indicated by the water gage. There are two 
causes, however, which are sufficient to account for such os- 
cillations. 

In the absence of nuclei the steam is generated under ten- 
sion and escapes with a sort of explosive action ; this occur- 
ing at one end of a boiler would raise a wave on the surface, 
which wave would travel along the surface of the water pre- 
cisely as it would in an open vessel, and when this wave 
reaches the end of the boiler where the water gage is at- 
tached, the water would rise in the gage and recede with the 
recession of the wave. 

Where a boiler is supplying steam to an engine performing 
variable work, the supply of steam will not be uniform, and 
the pressure in the boiler cannot be uniform. Whenever 
the pressure is diminished suddenly the steam escapes from 
the surcharged water like the gas from so-called soda water, 
and the volume of mingled steam and water expands ; the 
water in the gage, obeying the same law as the water in the 
boiler, except in so far as its temperature may be less. 

These causes would account for the oscillations of the 
water even admitting a uniform heat to be maintained in the 
furnace, a supposition which variations in draft, variable con- 
dition of the fire, and quality of the fuel, etc., forbid. 

Where two or more boilers supply steam through a com- 
mon supply pipe, connected to the boilers by branch pipes, 
the elements of variation in pressure must be still more mul- 
tiplied, a point upon which it is unnecessary to dwell. 

A consideration of the facts we have thus explained coup- 
led with observation, will enable the intelligent reader to 
determine the causes of peculiar oscillations in individual 
boilers. 

DIETY SHOPS AND SLOVENLY WOBRMEN. 



ough order and cleanliness i n their works, and encsurage it 
in the habits of their employes, they would get more and 
better work for their money, would render their help more 
manly and honorable in the discharge of their duties, elevate 
the character, and increase the welfare of the working classes 
throughout the world. 
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OSCILLATIONS OF WATEE IN STEAM BOILEBS. 



The peculiar oscillations of water in steam boilers, as indi- 
cated by the steam gage, have been a subject of common re- 
mark. The causes for these oscillations are imperfectly 
understood by many in charge of such boilers, and in conver- 
sations with engineers of justly high reputation, we have 
found that certain causes of this fluctuation in hight are un- 
recognized. 

We may regard the following propositions as thoroughly 
established laws. 

First, the pressure of a homogeneous liquid is as its depth. 
Second, a liquid subjected to pressure from a supernatant 
fluid, obeys the same laws of pressure as though it were free 
from the pressure of the over-lying fluid, and the degree of 
pressure thus sustainsd upon its surface does not modify orcre- 
ate exceptions to this rule. Third, if the supernatant fl uid be a 
gas, and the liquid upon which it rests be water, a certain 
amount of the gas, increasing with the pressure, will be 
dissolved in the water. Fourth, in the absence of nuclei, 
which serve by their adhesion to assist the escape of a gas 
from a liquid supersaturated by that gas, the escape will be 
irregtjjar, unequal, and will partake of the nature of an ex- 
plosion. Fifth, in the absence of nuclei, the boiling points 
of liquids are higher than when such nuclei are present. 
Sixth, when a liquid is agitated so as to render it of unequal 
depths in different parts, the pressure upon the bottom of the 
containing vessel and upon the sides against which the liquid 
rests will be unequal. 

A pressure gage, attached to any one point in the side of a 
vessel thus agitated, would show by its fluctuations the vari- 
ations of pressure at that point, provided they did not suc- 
ceed each other so rapidly as not to give time for this gage 
to act, in which case it would only show the mean pressure. 

A water gage is only a form of pressure gage, communi- 
cating at the top with the supernatant steam, and at the 
bottom with the water upon which the steam rests. The 
, pressure of the column in the gage back toward the interior 
of the boiler is equal to the weight of a column of water 
having for its base the section of the aperture which connects 
the boiler and gage at the bottom, and of a hight equal to 
the hight of the water in the gage above that aperture, add- 
ed to the pressure of steam upon the upper end of the col- 
umn. The pressure outward toward the gage is equal 
to the weight of a column of water having the same base 
as before, and of a hight equal to the depth of the water 
in the boiler above the aperture connecting the boiler and 
gage at the bottom, added to the pressure of the steam 
upon the top of the water column as befors. 

When both steam and water are at rest, the water, obeying 
the same laws of pressure as though there were no superna- 
tant steam pressing upon its surface, seeks and finds a com- 
mon level in both boiler and gage. 

In a boiler supplying steam to an engine, or blowing off 
steam, the state of internal affairs is never one of rest. To 
suppose the contrary would be to suppose a uniform pressure 
maintained, a constantly uniform heat applied to all parts of 
its heating surface, and the escape of steam from the water 
unattended by ebullition. 

That the pressure is never a constant quantity where 
steam is generated in a closed vessel, any one may see by 
watching a steam gage attached to such a vessel. The indi- 
cation of fluctuations in pressure may also be detected in the 
variable sound of the steam when a boiler is blowing off. It 
is for this reason that in testing the evaporative power of 
boilers, it has been found necessary to eliminate the element 
of variable pressure, by allowing free escape to the steam, so 
that the pressure is constantly that of the atmosphere only. 



Charles Reade has asserted that workmen are a dirty set 
and a reckless set. Is this true of American workmen ? His 
observations have been confined to English workmen ; would 
he have occasion to modify the general character of his 
statement were he to visit and inspect American shops ? 

Candidly we must say there would be too much in the gen- 
eral want of cleanliness and order in our workshops to justi- 
fy the assertion. The shops in which cleanliness and order 
prevail are rather the exception than the rule ; and the indi- 
vidual workman who, in the midst of all the carelessness 
which prevails in this regard, maintains a scrupulous care 
for personal cleanliness, order in the arrangement of tools, 
and method in the performance of his work, may be regarded 
as a rising man. 

On our occasional journeys in those most disagreeable con- 
veniences of the age, horse cars, at times when workmen are 
returning from their daily work, we frequently notice them 
with begrimed faces and smutty hands, on their way to 
homes perhaps no less attractive than their persons. 

If this were compelled by circumstances, and the unavoid- 
able conditions of their toil, it would be unkind indeed to 
find fault with it. We should indeed be the very last to look 
down upon the necessary accessories of honest toil, and, if 
any American workman is so situated that he must utterly 
disregard cleanliness, let it be distinctly understood we do 
not complain of him. But cases of this kind are rare, if they 
exist at all. What then is the reason for the inexcusable 
slovenliness of a large majority of workmen '! 

The first reason is that proprietors and overseers do little 
or nothing to encourage tidiness in their subordinates. They 
too often look upon a man who is making attempts to keep 
himself and his work-bench tidy, as a cat in gloves who will 
catch no mice, and speak contemptuously to him of being 
afraid to dirty his hands, although his hands may at the time 
bear the honorable evidence that his duty has been faith- 
fully performed. But tell us pray, is it necessary that they 
should bear that evidence home with them ? Is it necessary 
that the face should be soiled as well as the hands, and that 
clothes should be smirched as well as hands and face ? 

In imagination we hear some mechanic exclaim, " I should 
like to see that editor do my work a little while, and keep 
himself clean ! I guess he would find it harder work than 
sitting in his comfortable office and finding fault with us 
poor fellows, who have no such good luck ! " 

To whom we reply that, good luck or not, we often sigh 
for the light-hearted days, when we did just such work, and 
earned thereby a good appetite and the means wherewith to 
gratify it ; and further we know that you can't get down on 
your knees in sand, and face your molds with powdered char- 
coal, and perspire amid a cloud of black dust, and keep your 
faces and shirts white. Bless you, we know all that, learned it 
years ago,but it is not you. we fi nd f anlt with . It is that slovenly 
chap who goes in to work at his lathe, on Monday morning, 
with a clean shirt on, and who, in less than half an hour 
has managed to get two or three streaks of black oil down 
his back, and sundry patches of it on his face, while the 
handle to every tool on his lathe and even the lathe itself is 
japanned with the same unctuous material. We can see the 
use of the black dust and perspiration in a foundery, but we 
don't see the necessity of a man in a well-ordered machine 
shop, painting himself up like an Indian on the war-path 
and carrying it home with him to the annoyance of those 
who are, perhaps, obliged to sit in the same seat with him, 
and who do not care to get into too intimate contact with black- 
grease and oil. 

Personal cleanliness leads to order in work and business, 
and elevates the moral character of all who exercise it. It 
is a virtue second only to godliness, and exercises not only a 
benign influence upon moral character and physical health, 
but upon intellectual growth. 

Would proprietors and superintendents enforce more thor- 



The Scientific American enters its twenty-fifth year on 
the first of January next, and to mark this period of a quarter 
of a century in which it has maintained its position as the 
leading journal of popular science in the world, we have pur- 
chased from the executors of the estate of the late John 
Skirving, Esq., and propose to issue on New Year's da}', the 
fine steel engraving executed by John Sartain, of Philadel- 
phia, entitled 

" MEN OF PROGRESS — AMERICAN INVENTORS." 
The plate is 22x36 inches, and contains the following 
group of illustrious inventors, namely, Prof. Morse, Prof. 
Henry, Thomas Blanchard, Dr. Nott, Isaiah Jennings, Charles 
Goodyear, J. Saxton, Dr. W. T. Morton, Erastus Bigelow, 
Henry Burden, Capt. John Ericsson, Elias Howe, Jr., Col. 
Samuel Colt, Col. R. M. Hoe, Peter Cooper, Jordan L. Mott, 
C. H. McCormick, James Bogardus, Frederick E. Sickles. 

The likenesses are all excellent, and Mr. Sartain, who 
stands at the head of our American engravers on steel, in a 
letter addressed to us says " that it would cost $4,000 to en 
grave the plate now," which is a sufficient guarantee of the 
very high character of the engraving as a work of art. 

The picture was engraved in 1868, but owing to the death 
of Mr. Skirvingf, a few copies only were printed for subscribers 
at $10 each. A work embracing so much merit and perma- 
nent interest to American inventors, and lovers of art, de- 
serves to be much more widely known. We propose, there- 
fore, to issue, on heavy paper, a limited number of copies at 
the original price of $10 each, to be delivered free of expense. 
No single picture will be sold for less than that price, but to 
any one desiring to subscribe for the Scientific American, 
the paper will be sent for one year, together with a copy of 
the engraving, upon receipt of $10. The picture will also be 
offered as a premium for clubs of subscribers as follows to 
those who do not compete for cash prizes : 

For 10 names one year $30 one picture. 
" 20 " " '* 50 " 
" 30 " " " 75 two pictures. 
" 40 " " " 100 three " 
" 50 *' " " 125 four " 
In addition to the above premiums we also offer the follow- 
ing cash prizes : 

$300 for the largest 

250 " 

200 " 

150 " 

100 " 

90 " 

80 " 

70 " 

60 " 

50 " 

40 " 

35 " 

30 " 

25 " 

20 " 



list of 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 



" second 

" third 

" fourth 

" fifth 

" sixth 

" seventh 

" eighth 

" ninth 

" tenth 

" eleventh 

" twelfth 

" thirteenth do 

" fourteenth do 

" fifteenth do 
Subscriptions sent in competition for the cash premiums 
must be received at our office on or before the 10th of Febru- 
ary next. Names can be sent from any post office, and sub- 
scriptions will be entered from time to time until the above 
date. Persons competing for the prizes should be particu- 
lar to mark their letters " Prize List" to enable us easily to 
distinguish them from others. 

Printed prospectuses and blanks for names furnished on 
application. 
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That wonderful little pumping engine which we all carry 
around in our bosoms, and which runs without cessation till 
death ruthlessly closes the throttle, performs an amount of 
work so great as to be almost beyond belief till substantiated 
by arithmetical calculation. 

If we scrutinize the mechanism of the heart, we shall find 
that it involves in its operation nearly all the principles of 
hydrodynamics. It may, therefore, be brought within the do- 
main of mathematics as well as any other machine. 

In the attempt to calculate the power of the human heart 
for a given time, we shall arrive at some carious and inter- 
esting, not to say astonishing results. Few would credit, at 
first, the statement that the hearts now beating in and around 
the city of New York, exert an aggregate power ample to 
propel a large steamer across the Atlantic ocean at a fair rate 
of speed, yet we shall be able to demonstrate that this is as 
much a fact, as that any of these steamers ever crossed that 
storm-torn sea. 

Blood is heavier than water ; its specific gravity being, ac 
cording to Booth, of from 1'0527 to 1057. For convenience, 
however, we shall consider it as being of the same weight as 
water, extreme accuracy not being essential to our purpose 
and in our computations we shall, for the most part and for 
the same reason, throw out fractions and use round 
numbers. 

The pressure required at the mouth of the aorta to force 
the blood through the vessels of the human body, is esti- 
mated by Hales, as being equal per square inch of surface, to 
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[.hat exerted by a column of blood seven and one half feet no motes, tlie falls comprising nothing but the dirt. Itcleaus 
high. The pressure per squaro inch was trstirnatod by Poi- i the seed, making them more valuable for mannfactnring 
seuillo as four pounds three ounces. #1110(8 have esiimat»_d | purposes, and saves the planter alarge per centago on his 
tho pressuro as that of a column of water six feet in hifjht. : crop. 



The results vary in diff'arent experiments, but tliey lire suf- 
ficiently n.ccnrato to give us an avenge that vu may rely 
upon as within bounds. They are also something more than 
lucre estimates, as this pressure has been measured by pres. 
sure gages inserted into tho blood vessels. 

Wo shall consider the prcssure as that of a water column 
Six feet inliight, the weight of which would ke nearly forty- 
two ounces, which, for simplicity, we will consider forty-two 
ounces, or two pounds ten ounces avoirdupois. 

Tho average discharge of tho heart at ealh pulsation may be 
estimated atono andono half ounces, and itsnumberof beats nt 
tseventy-five per minute ; making an aggregato of 112 ounces, 
•r seven pounds discharged per minute. 

The average internal diameter of the aorta, or the first 
gre;,t artery through which the blood passes from tho heart 
into tho general circulation, maybe taken as beiug in adults 
three quarters of an inch. 

Sewn pounds of blood per minnte is therefore forced 
through this artery against a pressure of forty-two ounces, 
equivalent to raising seven pounds six feet each minute, 
equal to raisiug forty-two pounds one foot, or forty -two foot- 
pounds. 

From tlittdhuiioier of the aorta and tho amount of blood 
forced through it \vc might compute the velocity of flow, but 
ihat is noli essential to our purpose. All consideration of 
friction in the performance of this work is also omitted, so 
that the estimate of forty-two faot-pounds per minute »ust 
be considered as considerably less than the actual work per- 
formed, this result corresponding to what is called itstful 
work in the perforewrice of machines. 

Forty years of this work would be equo.l to the work of 
twenty-six thousand seven hundred and fifty -seven horses for 
one minute of time, or the work of one horse for forty-four 
a»d one hull' days of ten hours. 

Tire work of seven kuudred f.nd eighty-six adult hearts is 
equal to one-horsn power ; therefore seven hundred and 
eighty-six thousand hearts would perform the work of one 
thousand horses. The aggregate population of New York, 
Brooklyn, and Jersey City, was, according to the census of 
1803, one million one hundred and twenty-two thousand, and 
it may be saielj estimated now at one and one half millions. 
Considering this as equal to an adult population of twelve 
hundred thousand, their united heart-beats exert u power 
equal to that of one thousand fivo hundred and twenty-seven 
horses. Avoraghig the power ef the united pulsations of 
adults and children as equal to that of four fifths the ontire 
population, and taking the census of 18(i* as a basis for cal- 
culation, tho work done by all this human hearts iu tlio 
United States nearly equals that of thirty-two thousand hor- 
ses. The work done by the beating at all the human hearts 
on the globe is equivalent to the power of ouo million forty- 
six thousand and fi.fte.cu horses. The nominal horse power of 
the engines in the Grt.it Eatlcrn is fonr thousand; consider- 
ing the actual horse power to be ten thousand, the power 
exerted by the united hui»nn heart-beat of the world is suf- 
licient to propel a fl.cet of ono hundred and fitir Great, Eost- 
ern's at full speed continually. This p»wer could only be 
generated in average steam engineering practice by the 
combustion of four- thousand six hundred and eighty tuns of 
coal per hour. 

When ive reflect that the human family is small in com- 
parison cvrci with tli» great class of mammalia, of which it 
forms a part, and that many of the same class, as the whale, 
the elephant, the rhinocerous, hippopotamus, giraffe, etc., 
have hearts of very much greater size and power than the 
human heart ; nud when we conceive of the enormous ad- 
ditional work performed liy the hearts of reptiles, birds,fi.shes, 
mollusks, and insects, and to this work add in imagination 
the power expended in the movement of the respiratory appa- 
ratus of animals, and voluntaiy muscular movement, neces- 
sary to obtain sustcnenco for theso animals, we may gain 
some feeble conception of the enormous expenditure of mc- 
chauical power required to sustain animated existence on 
the eartli. 



PROGEESS OE INVENTION ITT THE SOUTHERN STATES. 



One of tho most noteworthy features of the revival of in- 
dustry in tho Southern States, is the apparent disposition on 
the part of tho people iu that section to render themselves as 
f&Ttis possible independent of other sections for their supply 
of utensils, machines, and ether essentials to the ceuduct of 
their agricultural and uiauuihcturing pursuits. 

One of the most striking evidences of this fact is found iu 
the increased numbers of original devices calculated to ad- 
vance the progress of the various branches of iudustry pecu- 
liar to that large, fertile, and, soon to be, most nourishing re- 
gion. And not only are the Southern inventions which conic 
under our notice in tho course of our business applicable to 
the wants of the S«nth, bat many of them will find a widely 
oxtended application throughont all sections of the country. 

This is a most encouraging sign of future prosperity, and 
one which alU»vers of our coimnon country must rejoice to 
see. 

In this connection it will be interesting to notico some of 
the morereoent and prominent Southern inventions. 

A Memphis paper states that (Jeorge W. Grader, a citizen 
of that city, has taken tho bull by the horns and invented a 
machine for ginning cotton aud n-lintins' cottan seed and cot- 
ton motes, which promises to revolutionize tht: whole system 



The Memphis paper pronounces this invention of Mr. Gra- 
der one of the most extraordinary of the present time. 

Mr. Henry Thompson of Mobile, has invented, andobtained 
a patent on. a submarine telescopic lantern, an ingenious de- 
sign admirably adapted to the purpose of examining objects 
at any depth under the surface of tho water, as the bottoms 
of vessels, foundations of piers, giving light nndur the water, 
arid taking photographs of any objects, evou at the bottom of 
the sea. At the same time it is an in valuablo aid in enabling 
submarine divers to see how to work in hying pier or other 
submarine foundations, wreckiug vessels, and recovering the 
b»d:es of persons drowned or valuable articles hidden under 
the sea. 

This instrument is of simple construction, similar to a 
Pilot's sounding pole, sectional tubes joined together with re- 
flectors, mirror, and light at one end, g"> artistically arranged 
as to reilect objects under the water to the eyeof theohservcr 
above. 

The same versatilo inventor has taken out patents on a life, 
surf, bus"incss, anil pleasure boat, and, accordiug to the Mobile 
Daily T)'Unt7\t., has invented one of the most graceful, rapio- 
and safe threc-wheehd velocipedes ever devised. 

The ISodcn safrty valve is another Southern invention. 
Accorrlin,^ to tho Louisville Courier Jtunwil, it has been sub- 
mitted to the most satisfactory tests, and has eomo out tri- 
lunphan 1 . It consists of two valves, one of which opens on 
the inside of tho boiler and the other on the outside. Thus 
it will be seen by any one at all acquainted with tho work- 
ings of a steam boiler, that an over-pressure of steam will 
o]:en the outside valve, and a suction or vacuum will opontho 
inside one. 

Wo are in receipt or numerous letters from Southern men, 
making inquiries in regard, to projected improvements) which 
indicate that an active spirit of invention pervades the South- 
ern, mind. 

Gen. G. T. Beauregard, of New Orleans, recently obtained 
letters patent through the Scientific American Patent Ager.cy, 
for improvements in apparatus for propelling curs and other 
vehicles »ji land, aud boats on canals or rivers, by means of 
overhead wire rope, operated by stationary engines or other 
power placed ret intervals along the route. 

His invention comprises novel aud ingenious clamping de- 
vices aud spring attachment for the same, attached to the car, 
for engaging and d'lsergaging the propelling rope, in a man- 
ner- to avoid shocks and jars to the cars or boats, 



kinds of timber cut into fire-wood. The logs are received at 
the factory in the green state, and are worked up as wanted. 

The first operation is peeling off the bark, an adise being 
employed for this purpose. Tho logs aro next sawed into 
blocks across the grain, a little thicker than the length of a 
peg. These blocks are place* on a planing machine aud the 
side which is intended for the heads of the pegs is planed 
smootk. 

Tho blocks are now ready to be grooved. This is done 
very rapidly by it machine in which a cutting tool recipr*. 
cates rapidly across the face of the block, the block being at 
proper intervals of time carried along by feed rollers. After 
the blocks have been grooved one way, they are agaiu 
grooved at right angles to the first gr»»ves, and both sets of 
grooves being V-shaped, the surfaces •ftlio blocks on one 
side, now present a regular succession of quadrangular pyra- 
mids, which are the points of the yet embryo pegs. 

The next operation is splitting, which is done on machines 
operating very rapidly and with great precision. The split- 
ting knives on these machines aro pivoted at one end, avid 
the ether end is made to play rapidly up and down, the mo- 
tion being similar to that of a shoars.hlada for trimming 
sheet ir«n. The pivoted end may bo raised «r lowered so that 
the knife may only enter the wood as Jar as required, the 
object being to not split the pegs entirely apart, but to have 
them ha»g together at the heads. The blocks are fed to tin: 
splitting knivos by iluted rollers, tha flutes of which fit the- 
grooves in the bleeks made by tho grieving machines. The 
bl«cks arc fed in with the planed side downward, and the 
splitting knife at each stroke enters the Mood at die bottom 
of tho V-shaped grooves with great accuracy. Thus the 
splitting is done horn the points towards the heads of tin! 
pegs. When the block has passed through the splitting ma- 
chine once, i t is turned and fed through again at right angles 
to the direction in which it was first fed through, and alter 
this operation the pe*/s are very nearly split apart, but they 
still hang together somewhat like a hunch of split lucifer 
matches. The object of keeping them thus together is to 
enable them to be fed to the niacVines in a mass. After the 
sucoud feeding the block is forcibly thrown off the table of 
the splitting mitchiiio on to the lioor, and the pegs fall 
asunder. The pegs at this sta-gc are of different Colors, some- 
what rough on their sides, unseu-saned and dusty. They are 
therefore dried ii. a tumbler heated by steam pipes, bleached 
with sulbhur i'uBies till they assume a uniform white color, 
run through a fanning mill to free them from dust, and final- 
ly packed for market. 

The extent of this manufacture is much greater than 
would secni possible to most [ eople. It would seem at first, 



In a recent letter to us on the subject, he says : "'flanking ] that if all the people in the world were shoemakers, they 
)'o« for your prompt attention in obtaining rny patent, I wonld I itiust lie overstocked with pegs. There axe numerous lactories 
state thnt this improvement of mine is destine 1, 1 believe, to in the Kisstoru Ktati'S turning •nt from fifty to one huudred 



create a rapid increase Li tho number of street railways in 
and about cities, and of canals in the country, by materially 
diminishing their current or running expenses. Moreover, in 
northern latitudes, where, owing to the ice.canals i-oniain idle 
part of the wiutta-, tliey will be used in connection with the 
stationary engines and endless wire ropes of my system, as 
soinany railways for properly constructed cars and boats. 
When theso arrive at any locks they will be easily trans- 
form! from one levfd to the other by a lifting platform." 

We are huppy to chrouicle these signs of growing pr«- 
perity among the Southern peaple. 



h:ow skoe-pegs are made. 



of cotton ginning in the couutrv 
Taking cotton from the bol), Mr. Grader's ln&chinr leave* l sold by the cord, at three or for.v times the hrice nt the same 



Shoe-pegs were invented in 181$, by Joseph Walker, of 
Hopkinton, Massachusetts. At least the invention is attrib- 
uted to him, though the evidence upon which this opinion is 
based is not altogether satisfactory. A shoe-peg is a little 
affair, but its invention was by no means an unimportant 
invent. It worked perhaps as great a revolution in a most 
important branch of industry as was ever effected by a single 
device. Before its introduction the soles of ail boots and 
shoes were attached to the uppers b.v sewing; now, nearly 
ninety per cent of all the boots and shoes manufactured are 
pegged. 

It has given birth also to numeraus other important inven- 
tions; pegging awls of improved fonn, rasps forcuitirvcr off 
the pans of tho pegs inside tho hot, pegging Machines, 
which will peg on ;i sole almost bef are one can think about 
it, machines for cuffing, palishing, and bleaching pegs, 
etc., etc. 

It is within the memory of the writer that shoe-pegs were 
made by hand. The timber from which they were made was 
sawed into bloeis across the grain, of such a thickuess as 
would, when the block was split into pegs, make them of the 
right length. Slabs, or bolts, thin as the body ot the pegs 
wanted, were then split off by the use of a long thia knife 
and a hammer; the^uiife .being used like the instrument 
called a ' , fmi'' by coopers and shingle makers. The bolt 
or slab was next beveled on both sides of one edge. The 
slab thus prepared was next split into pegs one by one. 

Of course such a rnde method as this was destined to be 
supplanted by a far more rapid aud perfect one, and there is 
probably no article so well made and finished that is sold 
cheaper than the modern shoe-peg. 

It is worthy of remark that th« same principles are applied 
to their manufacture by the best madorn machinery, as were 
adopted in the hand method. 

The wood must bo of some hard, close-grained variety, 
which splits easily. Hard maple and pjrch are the favorite 
woods for this purpose ; birch, however, is, wo believe, the 
shocpeg timber par axdlcnce. 

The wood is cut into lengths of a'aont eight feet, and is 



bushels and up\i&rd of shoe-pegs per day, aud still the tle- 
niaiul keeps up. Anything in universal demand even if iudivid. 
nally the demand is small, must foot up large in tho aggre- 
gate for thecivilized, world. The New Englaud States manu- 
facture the greater part of all tho idioe-pogs nsed, Germany, 
we arc informed, bciug one of the best customers. 



Tlie KuBsiaa SCxi>»sH5«i>. 

We notice that a resolution was unanimously adoplod by 
the Louisville Convention requesting Ex-Preshlnut Fillnioi-u 
to appoint a delegation of six prrsonsto attend the Russian 
Exposition in 1S70, theso Commissioners to take charge of 
all specimens that exhibitors in the United States may desire 
to send, aud they are specially instructed to procuro thous- 
ands of samples of cotton from various States. 

The papers containing the report of this proceeding add 
that the suggestion came from Europe, and that a hundred 
thousand American specimens are asked for, to sh»w the im- 
portance and the diversity of production in our country. 

A letter from Baron Osten Sneken, Consulate General of Rus- 
sia to the United States, published in another column, states 
that the Exposition is intended only for the display of Rus- 
sian products. We invite attention to this letter. Before 
the Commissioners are appointed by tho venerable Ex-Prepi-' 
dent, it might lie well to lirst find «ut if they aire wanted. 



A Letter Irom 33r. liiviiisiBloue. 

There can uo longer be any reasorable doubt of the safety 
of Dr. Livingstone, and there cau be no dcubt either, that if 
his lif» is spared to narrate the incidents of his last great 
tour iu Africa, it will prove a most remarkable narration. 
The extracts from a letter of Dr. Livingstoue, sent py Dr. 
Kirk from Zauzibarto Sir Roderick Murchisou, eoniaiu tho 
following information : 

"Di. Livingstone had traced a chain of lakes, connected 
by rivers, from the tracts south of the Lake Tanganyika to 
south latitu.de 10 degrees to 13 dejrrces, and he cenjectuies 
that these numerous connected lakes and rivers are the ulti- 
mata southern sources of the Kile. When he wrote he was 
about to travel northwards to Ujiji, on tin eastern shore of 
Lake Tanganyika, wh'erc he expected to find some informa- 
tion from home, of which he had been entirely depn'ved for 
two years, as well as to receive provisions and assistance." 



OtJl! predictions in regard to the effect of high-heeled shoes 
upon femalo health have been verified. A French physician 
states that this iashion "has j;roduced distinct diseases not 
only of the distorted loot, but of the body. As tho frame is 
thrown pennaneit.ly into on unnatural position, it affect* the 
spine, and as it is a question of balancing, nervous irritation 
sometimes occurs. Yousce by the expression of the face how 
much a v«maa suffers who has walked about or even stood in 
high-heeled boots. Besides, weliaveaocideats from falls very 
frequently. 1 ' 
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'.Tartaric and CICric Acids. 

Tartaric acid, when pure, is in colorless, inodorous, very sour 
crystals. It is soluble in two parts of water, and also in alco- 
hol. The watery solution has no smell, is perfectly limpid, 
and is very acid. The speciiic gravity is 1'59 and 1'75. Heat- 
ed on a piece of metal over the flame of a lamp, it swells up, 
emits a very peculiar smell, and leaves a porous coal. The 
solution exposed to the air very soon mildews on the surface 
and turns to vinegar. 

The composition of pure anhydrous tartaric acid is: Carbon, 
36'40 ; hydrogen, 302 ; oxygen, 0#'58 parts in one hundred, 
bat the crystals always contain 11'81 percent of water. 

Tartaric acid is manufactured from cream of tartar (bitar- 
trate of poiassa), which latter, as we have stated in a previous 
article, contains Tfl'18 per cent of this acid. The mode of its 
preparation is fully described in all recent works on chemis- 
try applied to the arts and manufactures. 

It is frequently adulterated by admixtures »f cream of tar- 
tar, bisulphate of potassa or lime. These are readily detected 
as follows ; 

1. The acid, if pure, dissolves without leaving the slightest 
sediment. 

8. Alcohol must dissolve the whole of the crystals, leaving 
no undissolved portion. 

3. After calcination, lime can bo detected in the, ash by its 
effervescing if a drop of any strong acid bo allowed to fall 
on it. 

i. Sulphureted hydrogen, sulphate »f lime solution, or 
chloride of barium introduced into a solution of pure tartaric 
acid, will cause neither cloudiness, change of color, nor 
deposit. 

The uses of tartaric acid are many, large quantities being 
annually consumed in the manufacture of lemonades, soda 
waters, and other sparkling drinks, where it replaces advan- 
tageously the more expensive " citric " acid. It is also much 
employed by calico dyers as a special mordant. 

In conclusion we will only mention that tartaric acid com- 
bines with some other substances, forming what are called 
" tartrates " and " bi-tartrates," many of which are valuable 
in the arts or in the practice of medicine.' 

Tartaric acid itself, finds a place in the phamacopceia. 

Citric acid is found in the juices of many plants, but in 
none is it more plentiful than in the fruit of the lemon and 
its allies. 

In a pure state it forms transparent, scentless, rhombic 
crystals, which do net alter by exposure, and have a very 
acid flavor. The specific gravity is 1 - 617. It is soluble both 
in water and alcohol. Dry heat soon destroys it. 

Citric acid is largely used in bleaching establishments and 
laundries for removing rust- and ink stains, and by the dyer 
for intensifying many red colors. The best class of artificial 
lemonades and sparkling' acidulated drinks and powders are 
made from it. 

Accidental impurities are, sulphuric acid and salts of lead ; 
they arc not, however, of frequent occurrence. 

The " trade " adulterations are with oxalic acid, tartaric 
acid, and occasionally sulphate of lime. 

Tartaric acid and oxalic acid, from their low prices and 
somewhat similar aspect and flavor, are generally found 
mixed in proportions varying from 30 to 80 per cent with the 
commercial citric acid. For the detection of this adultera- 
tion, dissolve your sample in water and add gradually, stir- 
ring all the while, a solution of sulphate or carbonate of pot- 
ash. If the citric acid be pure, no deposit whatever will show 
itself, but if it contain either tartaric or oxalic adds, a white 
crystalline precipitate of tartrate or oxalate of potash will fall 
to the bottom and tell the tale at once. 

Citric acid is manufactured from the juice of lemons, limes, 
citrons, and other similar fruits. Lemon juice is frequently 
brought to market in barrels or in bottles from the warm 
countries where the tree prospers. It is used in its natural 
state for many domestic purposes, and also by the dyer in his 
profession.'. 

Lemon juice must be carefully clavifled, as by neglect of this 
operation it will be sure to undergo fermentation and to ac- 
quire a very unpleasant odor and disagreeable taste. It is 
often largely adulterated by the addition of water, besides 
which, vinegar, sour grape juice, citric acid, muriatic acid or 
tartaric acid, and sometimes several of these combined, are 
not unfrequently added to it. 

The detection of these admixtures needs the practical 
science of the analytical chemist. — Ifeto York Mercantile 
Journal. 



Slyacintli Culture, 

Many of our readers just now will be thinking of growing 
thc.t beautiful winter flower, the hyacinth. A few hints given 
by a correspondent of the Journal of Horticulture may pre- 
vent failure, and consequent disappointment, in not a few 
cases. He says : 

" I annually grow about eighteen hyacinths in glasses, and 
invariably place them all in water at the same time. I have 
tried different times in the hope of insuring a succession of 
bloom, but it has happened that those placed latest in the 
glass were among the first to bloon. I have also ceased to 
put the bulbs in the water so early as I used, and now do not 
think of putting them in till the middle or end of October. 
Fresh rain water is to be preferred, and the glass should be 
so filled that the water only j ust touches the base of the bulb. 
Rain water should not be employed unless it is quite fresh, 
or otherwise it soon becomes pui rid, and causes the roots of 
the bulbs to decay. If there is no alternative but to employ 
hard water, if it can be exposed to the action of the sun or 
external air for a time, so much the better. 

"My experience has taught me that hard water used directly 
softer it. is taken Irom the, well is apt to cause the roots to be- 



come a mass of pulp, highly offensive, and fatal in its effects. 
Two or three lumps of charcoal placed in the glasses about 
two or three days before they are occupied by the bulbs, in 
order to allow of the charcoal becoming saturated and sink- 
ing to the bottom, will keep the water from turning rank, 
and prevent the necessity for its being often changed. Some 
of my best flowers have been in glasses, the water of which 
was not once changed. Place the glasses in a dark and 
rather cool situation until the roots have nearly reached the 
bottoms of the glasses, when they can be brought to the light. 
" A month or six weeks' imprisonment will bring the roots 
to this stage of development. The most airy and lightest 
part of a sitting room, but as far from the fire as possible, is 
the best position for them. When the bulbs have been in the 
water about a week or ten days, the base of each should be 
examined, and any decaying or slimy substance removed. As 
the shoot of growth increases in size, evaporation will take 
place, therefore the water should be replenished at intervals, 
care being taken that what is supplied is not lower in tem- 
perature than that in the glass. The foliage of the plants 
should be kept scrupulously free from any dust or dirt ; a 
small piece of sponge will remove this with but very slight 
trouble. When the flower spikes begin to show themselves 
the glasses should be kept filled to the rim with water, as at 
the point of flowering the bulbs absorb a great quantity of 
moisture." 

Monckliovcn's New Artificial Jjl&'Ht, 

Dr. Desire van Monckhoven recently demonstrated satis- 
factorily its importance before a meeting of the Vienna Photo- 
graphic Society, and delivered a lecture upon its mode of 
application. 

One of the most intense lights to be obtained by oxidizing 
metals or metallic compounds at a high temperature, is that 
derived from chloride of titanium, or chloro-chromic acid, 
when exposed to the action of au oxy-hydrogen flame ; the 
light thus produced is of high actinic power, and capable of 
blackening chloride of silver paper to an appreciable degree 
in thirty seconds, the formation of titanic acid or chromic 
acid being brought about at a very hig'.i temperature. It is 
this description of light that has been chosen by Dr. M. 

Several kinds of oxy-hydrogen lights have been devised 
from time to time ; the Drummond light, in which the flame 
acts against a cylinder of unslaked lime, but which requires 
the constant presence of carbonate of lime, and the surface of 
the cylinder to bo continually changing; the Tessie du Motay 
light, in which the lime cylinder is replaced by means of a 
compressed magnesia or zirconia cylinder ; and the Carlovaris 
light, consisting of small parallel pipes of hard charcoal 
moistened with chloride of magnesium. Of all these lights 
that of Drummond is the best, and by substituting for the 
lime cylinder another composed of titanic acid, magnesia, and 
carbonate of magnesia, a suitable illuminating power is ob- 
tained. A cylinder of this description, measuring' three centi- 
meters (1 inch) broad and nine long (8 inches) lasts for three 
hours, and may be produced for the sum of threepence. In- 
stead of hydrogen, ordinary coal gas is employed ; nnd for 
the supply of oxygen, M. Deville's method of obtaining' it. by 
heating a mixture ot calcined peroxide of manganese and 
chlorate, of potash is employed. 

oS? ^&>< ^ 

Hoosac Tunnel. 

The new railroad bridge across the Deerfield river, at the 
cast end of the Hoosac Tunnel, has been completed, and the 
rock from the tunnel is now deposited on the other side of 
the river. The work at the west end of the tunnel progresses 
rapidly. Last week forty-three feet were completed, being 
twenty feet more tjan during any week under the State 
management. Messrs. Shanly & Co., are the contractors. 
The Burleigh drills are used exclusively at this tunnel, but 
with compressed air as the motor. The air is condensed 
three atmospheres, by means of Burleigh's air compressors, 
operated by steam power, and the condensed air is carried 
nearly two miles in an iron pipe before it operates upon the 
drills. The air which exhausts from the drills gives perfect 
ventilation within the tunnel. 

The progress made at the Hoosac Tunnel is nearly one 
third greater than at Mont Cenis, notwithstanding the sup- 
posed superior and the costly nature of the French ma- 
chinery 
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The First Man who had Charge of a Locomotive in 
the United States, turns out to be, not Nicholas Darieli, 
as stated on page 326, current volume, in an article copied 
from the Sural Carolinian, but John Degnon, 48 First street, 
New York. We had the pleasure of a call from Mr. Degnon 
a few days since, and he explained to us that he was the man 
who took charge of the Best Friend on its way to Charles- 
ton, and that he ran this locomotive three months or there- 
abouts, meanwhile giving Mr. Darrell the necessary instruc- 
tions to qualify him for the post. The following year he 
executed a similar commission with a second locomotive. In 
proof of his statement, Mr. Degnon referred us to Horatio 
Allen, and other prominent engineers and manufacturers of 
this city. " Honor to whom honoris due." 



German Tinder. — Amadou, punk, or German tinder, is 
made from a kind of fungus or mushroom, that grows on the 
trunks of old oaks, ashes, beeches, etc. It should be gath- 
ered in August, or September, and is prepared by removing 
the outer brjk with a knife, and separating carefully the 
spongy, yellowish mass that lies within it. This is cut into 
slices, and beaten with a mallet to soften it, till it can easily 
be pulled asunder between the fingers. It is then boiled in a 
strong solution of saltpeter, 
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COM R&S PON DENTS who expect so recr,we answers to their tetters »wa**«. in, 
all case*; siff n their names. We have • right to knoiv thorn w ho .seek, in 
formation front us ; betide*, as sometime? happens* we may prefer to aa 
dress correspondent $ by mail. 

SPECIAL iVOTE.— 'J'hfJi column tz designed for the General interest, and in 
struction of our readers, not for gratuitous replies to questions oj a.pareiy 
bw.inesft or personal nature. We v;ih vubUxk such inquiries however , 
when paid for a# adnerUsemets at SM'OO a line, under the head of ' £un- 
tiess and Personal." 
Alt reference to back numbers she aid be by volume and Paoe. 



E. N. B., of Ottawa, Ca. — No method of trisecting an angle 
based upon principles of plane geometry has ever been discovered, 
though many attempts have been made. Believing the problem impossi- 
ble, the prizes offered at one time by several learned societies for its so- 
lution have all been •fficially withdrawn, notwithstanding ambitious 
geometers arcstill busying themselves with the problem. An attempt at 
its solution, recently made by Patricio M.Del, Kio, ex-pruf essor in the Pe- 
ruvian Naval Academy, has been recently published, but it has since 
proved to be erroneous. You will find immortal fame sooner in other 
pursuits than in muddling your brains with thisqucstion. 

J. M., of S. 0- — No simple rule lias eveifbeen found for deter- 
mining the size of a second pulley, only the distance between centers, 
length of belt, and diameter of first pulley being given. A solution has, 
however, been sought by eminent mathematicians. The problem is ex- 
tremely difficult, and involves the higher mathematics for even an 
approximate solution. The practical and proper way to work is to fix the 
size of both pulleys and determine the length of belt accordingly ; and 
actual measurement is the readiest way to determine the length of a 
belt when the diameter of the pulleys in which it is to run arc given. 

J. W. M., of Ind. — The best t varnish we know for the preser- 
vation of a portable boiler liable to rust through exposure to out-door 
influences isasphaltum. This substance readily dissolves in turpentine, 
which forms a good vehicle for its application. We presume you can ob - 
tain it ready mixed. 

J. W.M., ofPa. — Nails are made of any size ordered, provided 

the order is large enough. We do not know whether the size you men- 
tion is kept on hand or not by any dealers, but arc inclined to think 
it is not. 

W. B. L., of Vt. — There is no cheap metal that will withstand 

the action of salt water. You can obtain all kinds of rubber tubing from 
any dealer in rubber goods. 

R. A. C, of Ky. — You can render brittle sheet brass tough by 
annealing, that is, heating it and plunging it in cold water. 

G. S. R., of Mass. — There is no gain in using high steam for 
heating purposes. The total amount of heat in Steam at any pressure is. 
found by adding the latent licr.t to the sensible heat or temperature, and.. 

lithis is practically a constant sum for all pressures. 



2 he Charge for Insertion under this head-is One Dollar a Line. Jf the Notices, 
exceed Four Lines, One Dollar and a Ba{f per line will be charged. 

To ascertain where there will be a demand for new machinery 

or manufacturers' supplies read Boston Commercial Bulletin's manufac- 
turing news of the United States. Terms $400 a year. 

Superheated Steam House Furnace. Pure Air. Efficient. Auto- 
matic. Safe. Controlable. Uncqualed. Tested. Cheap. Circulars. 0. G. 
Bulklcy, New York. 

Foot Lathes — E. P. Ryder's improved — 220 Center st., N. Y. 

Read the advertisement of A. Daul, International Agent. 

For Sale — The Undivided half ofU.S. Patent, f«r Elastic Broom 
Iron, Patented July, 1849. J. M. Allison, Cranberry P.O., VenansQ_Co.,Pa. 

Wanted — Tough, heavy card board, in large quantities, 12x15 
inches. Address, with sample and price, W. S. & W.N. Poulson, Cadiz, O. 

Tables to Compute Wages, by the day and by the hour — most 
perfect system published. Address, for eircular,Lester Hayes,Clevcland,0. 

For Sale Cheap — The entire interest of a new horse hay rake, 

warranted to be absolutely superior to all others. $1000 wanted to hire o n 
it, for which 25 per ocnt will be given. U.K. Green, Whitney's Point, 
Broome county, N. Y. 

Improved Hydraulic Press, with elevating shaft attached. No. 
i33,42i. Right for sale. Address J. B. Tunstall, Boydton, Va. 

Aquatic Velocipede, invented by Lewis D. Bunn. Patent for 
sale. See advertisement on back page. 

For best quality Gray Iron Small Castings, plain and fancy 

Apply to the "Whitncyvillc Foundcry, near New Haven, Conn. 

Keuflbl& Esser.71 Nassau st.,N.Y., the best place to get Ist-class 
Drawing Materials, Swiss Instruments, and Rubber Triangles and Curves 

Peck's patent drop press. For circulars, address the sole man- 
ufacturers, Iviilo Peck & Co., New Haven, Ct. 

Those wanting latest improved Hub and Spoke Machinery, 
address Kettenring, Strong & Laustcr, Defiance, Ohio. 

For Aluminum Bronze and Oroide Watches, Chains,and Jewel- 
ry, send to Oroide Watch Co., Boston, U. S. Price list sent free. 

For Sale — A patent for a composition for covering steam boil- 
ers, pipes, etc. E. D. & W. A. French, 3d and Vine sts., Camden, N. J. 

For Unmans' tools, presses, etc., apply to Mays & Bliss, Brook- 
lyn, N. Y. 
Mill-stone dressing diamond machine, simple, effective, durable. 

Also, Glazier's diamonds. John Dickinson, 64 Nassau St., New York. 

Send for a circular on the uses of Soluble Glass, or Silicates of 
Soda and Potash. Manufactured by L. & J. W. Fcuchtwangcr, Chemists 
and Drug Importers, 55 Cedar st., New York. 

Glynn's Anti-Incrustator for Steam Boiler — The only reliable 

preventative. No foaming,and does not attack metals of boiler. Liberal 
terms to Agents. C. D. Frcdricks, 587 Broadway, New York. 

Cold Rolled — Shaf ting,piston rods, pump rods,Collins pat.double 

compression couplings, manufactured by Jones &Laugl)lins,Pittsburgh,Pa. 

For solid wrought-iron beams, etc., see advertisement. Address 
Union Iron Mills, Pittsburgh, Pa., for lithograph, etc. 

Machinists, boiler makers, tinners, and workers of sheet metals 
read advertisement of the Parker Power Presses. 

Diamond carbon, formed into wedge or other shapes for point- 
ing and edging tools or cutters for drilling and working stone, etc. Send 
stamp for circular. John Dickinson, 61 Nassau st.. New York. 

The p&per that meets the eye of manufacturers throughout the 
United States— Boston Bulletin, §4*00 a year. Advertisements 17c. a line. 

Winans* boiler powder, 11 Wall st., N. Y., removes Incrusta* 
tionfi without injury or foaming $ 12 years in use. Beware of Imitations 
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THE KOYAL ALBERT HALL OF ARTS AND SCIENCES, 



, 



On the 20th of May, 1867, the " first stone " of the Royal 
Albert Hall of Arts and Sciences, of which we present an il- 
lustration, was laid with all due solemnity and ceremonial by 
her Majesty the Queen ; and now, at the end of little over 
two years, the vast building is nearly completed, and is only 
waiting to be covered in by its vast roof to allow of all its in- 
terior fittings and arrangements being set up. In form it 
bears some resemblance to a Roman amphitheater, although 
its material — namely, red brick faced with terra cotta — goes 
far to destroy the illusion. Still, it is only justice to the ar- 
chitect to admit that the general effect 
of his work is both pleasing and im- 
posing. Its magnitude will be best 
indicated by giving the exact dimen- 
sions in figures. The long diameter 

of the outer wall is 272 feet, the short- 
est 238 feet, the length between the 

porches 338 feet, the breadth of the 

ellipse 332 feet, and the hight 135 feet. 

The interior is arranged to accommo- 
date comfortably an audience of 8,000, 

to be divided as follows : In the arena, 

situate in the center of the building, 

1,000 can be accommodated for the mu- 
sical performances, and when the space 

is not occupied, by a flower show or 

an industrial exhibition. The amphi- 
theater, which rises gradually all round 

the arena under the boxes, will hold 

1,400, the boxes 1,100, the balcony 

2,500, and the gallery2,000. Theboxes 

have already subscribed for it at $5,000 

each, and a great number of the single 

seats at $500, but it is calculated that 

between 5,000 and 6,000 sittings will 

still bo available as a source of revenue 

for carrying out the objects of the hall. 

The building is now complete both as 

to its outer and inner walls, between 

which, it should be mentioned, run vast 

and airy corridors for promenade as well 

as ingress and egress. The next great 

work will be the fixing in its place of 

the immense roof of iron and glass, for 

the purposes of which the whole inter- 
ior of the building is at present filled 

with a perfect forest of scaffolding. 

This roof will be the greatest span of 

any work of the kind yet erected. Its 

long diameter will be 219 feet 4 inches; 

short, 185 feet 4 inches — an immense 
weight, it will b3 said, to be self -sus- 
tained. As, however, the calculations'. 

have all been made for lead, where 

glass is only to be used, there is every 
reason to calculate on its strength and 
durability. 

The only remarkable feature remain- 
ing to be noticed is the great organ in 
course of erection by Mr. Willis, the 
builder of the organ in St. George's 
Hall, Liverpool. Its dimensions will be 
75 feet wide at the base, 44 feet in 
depth, 60 feet in width, and hight 100 
feet. There are to be 112 steps, and the 
bellows is to be kept going by two 
steam engines of from 6 to 8-horse 
power each. The largest organ at 
present known is the great organ at 
the Crystal Palace, but in the Kensing- 
ton instrument the smallest pipe in the 
front will be longer than the longest 
pipe in the interior of its Sydenham 
predecessor. It is expected that the 
whole work — building, organ, and ap- 
proaches — will be finished so as to open 
simultaneously with the proj ected Inter- 
national Industrial Exhibition in 1871, 
and that one of the earliest uses to 
which it will be put will be the cere- 
monial distribution of the prizes which 
will arise out of these exhibitions. 
The entire programme of its contem- 
plated uses comprehends congresses, 
national and international, of science 
and art, performances of music on the 
grandest scale, distributions of prizes 
by public bodies, art and science con- 
versazioni, agricultural, horticultural, 
and industrial exhibitions, and the oc- 
casional display of pictures and sculp- 
ture. For this latter purpose there 
will be an immense top-lighted gallery 
running all roaud the hall. It is satis- 
factory to be able to add that, in a 

building which is intended to accommodate assemblages of | may be used to 
8,000 persons, due care has been taken to provide ample facil- 
ities for entrance and exit. — London Artizan. 



[December 4, 1869. 

other various forms of fire-goods are usually applied, have, ', not be necessary to keep large stocks of varied shapes of 
according to the Meclumics' Magazine, been patented in En- bricks, the loss of material and labor in making joints will be 
gland. Instead of using fire-bricks, lumps, stones, tiles, or \ saved, while, in case of actual wear, additions can be supplied 



other forms of materials or compounds, in construction, burnt 
or unburnt, powdered ganister stone, quartz, sand, mica, 
sandstone, or other silicious material, plumbago, lime, baryta, 
steatite, and magnesia, are used, alone or separately, or in va- 
ried proportions with fire-clays, or with each other, or with 
silicious or other solutions, mixed or not with hair, fiber.saw- 
dust, shavings, or pulverized coke, or with other analogous 
materials. In applying the materials in a plastic state, wire 
may be used as a supporter, or a skeleton or light framework 



internally or externally to the structure so that it may be 
easily and speedily repaired, 



Beath from tlie Bursting of a Soda Bottle. 

The Medical and Surgical Reporter contains an account of a 
death caused by the bursting of a soda bottle, published to 
show the terrible nature of accidents incidental to the pro- 
cess of filling glass bottles with carbonic acid water, and with 
the hope that some additional [security may be suggested for 
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Substitute for FIre-Brlek. 

Improvements in the method of using and applying cer- 
tain materials in an unmanufactured state, in order to form a 
substitute for fire-bricks or fire -goods hithert* employed in 
the construction of furnaces in which fire-bricks, tiles, and 



support the materials while in course of ap- j the better protection of those engaged in the business. The 
plication to the furnace until the material is dry enough. ! large French-glass soda bottles, five sixteenths of an inch 
Thus the furnace is built entirely of such materials in their thick, are at present filled with a patent French apparatus 



raw or plastic state in connection with brick or other walls, 
the object being the substitution for fire-goods, and their con- 
sequent cost of manufacture, fuel, carriage, and skilled la- 
bor, of unmanufactured materials that can be used and ap- 
plied by cheap labor more speedily and economically. Thus 
time and expenso will be saved in construction, and it will 



with a pressure of 125 pounds. The bottle is surmounted by 
a metallic cap that closes with a spring when full. The 
workmen have heretofore been accustomed to protect the face 
only with a delicate wire screen, having the entire body 
exposed to those terrible missiles, that are liable at any mo- 
ment to be hurled with deadly violence against their person p. 
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Facts ior tlie Ladies. 

Mrs. Bartlett, of Black River Falls, Wis., has made, with one " Wheeler 
& "Wilson " needle, six hundred pairs of heavy canvas pants, worn by log- 
gers, earning, within two years, upward of six hundred dollars, besides do- 
in* the work for her own and other families. 



; stroke 
i saw or 



Under this heading we shall publish weekly notes of some of the more prom- 
inent home and foreign patents. 

LOCK aHu Latch.— Charles Godfrey Gumpel, Leicester Square, London 
England.— This invention consists in the application of pins or sliders, of 
any suitable section, passing through the bolt or bolts, or sliding piece or 
pieces, acting on the bolt or bolts, and a fixed piece or bolt guide, or pieces 
or guides, in or on which the bolt or b»lts, or sliding piece or pieces, moves 
or move. 

Cotton-spiking Machixe.— E. M. Greeson, Americus, Ga.— This invcn 
tion comprises an arrangement eta number of hoes or scrapers, at suitable 
Intervals, in a row suspended from a beam or frame, provided with guiding 
handles and connected at right angles to another frame mounted adjustably 
on one wheel, to the front of which latter frame the animal is to be hitched 
for drawing the same across the rows of plants. 

Ditching Ma chine.— J. W. McGehee, Fayetteville, Texas.— This inven- 
tion consists essentially of a boring or ditching auger, suspended from the 
frame of a truck, and having an enlarged bead projecting in advance of 
the truck, androtated so as to bore out a groove as the truck is moved 
along, securing the earth taken bade through a trough to an elevator, which 
carries it up to a spout chu ting it to one side. 

Combined Stove Pipe, Shew, and Clothes Horse— W. C. Burnham, 
Blooming Grove, N. Y.— This invention relates to an improved stove pipe 
attachment, f or use as a stove pipe, shelf, and clothes horse, or frame, for 
holding clothes around the pipe for drying while serving as a shelf ; also, 
for holding vessels containing food to be kept warns. 

Ax.— Ernest Quast, Freedom, Mo.— This invention consists in making 
the polls in two parts, divided in the plane of the cutting edge, and shaped 
so that when put together and joined by rivets, a groove will be formed 
dovetailed at the basc.forholdingthe bits which are fitted to it, so that a 
part of the rivets will pass through the tongues fitted to the said grooves. 

Filter Rack.— E. C.Andrews, Seneca Falls, N. Y.— This invention re- 
lates to improvements in racksforchemists' use, in supporting the funnel- 
shaped paper filters u;;ed by them for filtering liquids, and it consists of a 
skeleton frame, made of wire or other suitable substance, and so arranged 
as to expose the greatest possible amount of the surface of the paper to 
the air while filtering, or to prevent the contact of the paper with the side 
of the common funnel when used for straining into a bottle, by placing the 
rack in the said funnel. 

Water Wheel— Denison Chase, Orange, Mass.— This invention consists 
in an improved form of the buckets and of the bottom of the wheel, calcu- 
lated to facilitate the discharge of the water, and to obtain a greater per 
centage of power by the said discharge. The invention also comprises an 
improved arrangement of the gate, and the supports and adjusting devices 
of the bridge tree, which improvements ^are also applicable to other 
wheels. 

Combined Cank, I'mbhella, and Seat.— Gillespie Sweeney, New York 
•ity — This invention relates to an Improved cane, seat, and umbrella 
combined together in one article, in an arrangement capable of adjustm cnt 
for use in the capacity of either one of the said articles, and consists of a 
sheath answering lor the cane, divided into three parts, and inclosing in 
one part the umbrella from the p oint below the lower ends of the ribs when 
folded, the stock isenlargedatthispoint and provided with ribs, braces, 
and a web ot canvas stitched across the ends of the ribs, which spread out 
similarly in some respects to the umbrella, and form a seat when the top 
is placed on the ground ; thislatter part is inclosed within the part of the 
sheathforming the handle, which is divided longitudinally from the top 
down and hinged to the aforesaid enlargement of the stock. These two 
parts fasten together with a strong cord. 

Win/ding an* Setting Attachment foe Watches.— Charles Spiro 
New York city.— Thisinvention comprises the attachment to the fusee of a 
ratchet clutch permanently fixed to it, and a drum carrying a movable clutch 
and a gear wheel, to which a folding handle of peculiar construction is con- 
nected, whereby the movable clutch may be pressed down into gear with 
the fixed clutch, and the latter turned to wind the watch, or the movable 
clutch is moved up out of connection with the other, so as turn independ- 
ently of it, at the same time bringing the toothed wheel into gear with a 
train of gears connecting with the hands for setting. 

Cooking Stove.— James Grimes, Portsmouth, Ohio.— This invention re- 
lates to new and useful improvements in cooking stoves, and consists in 
the arrangement of the flues beneath and back of the oven, and in the di- 
vided cross center and in air tubes. 

Cak Coupling.— John D. Kevrison, New York city.— Tins invention re- 
lates to a new and useful improvement in couplings for railroad cars, 
whereby many of the objections to ordinary car couplings are obviated. 

Washing Machine.— Herrmann Cramer, Sonora, Cal.— This invention re- 
lates to a new and useful improvement in machines for washing clothes, 
and consists in a hollow revolving cylinder with open rim, serrated on its 
inner surface, placed in a suitable tub with a heating furnace conn ected 
therewith. 

Thill Coupling.— W. II. Cox and Theophilus Larouche, Williamstown, 
Y.— This invention relates to a new and useful improvement in devices 
coupling thills to buggies or other vehicles. 

Umbkellas and Parasols.— Miss Maggie Clyde, Brady Post Oftice, Pa.— 
This invention consists in making the staff' of the umbrella oi parasol in 
sections jointed together, and in a gutter around the rim of the umbrella, 
for conducting the water to. one point, with a single opening for its dis- 
charge. 

Self Supporting Gate.— J. R. Davis, Covington, Ga.— This invention 
relates to a new and useful improvement in the method of hanging- and 
supporting farm and other gates. 

Tube Weixs.— Asu Waters, Mobile, Ala.— This invention relates to anew 
and useful improvement in "Tube," or "Drive wells," and consists in cov- 
ering the perforated well tube with wire cloth, and in protecting the wire 
cloth covering with a perforated metallic shield. 

Water Elevator.— G. W. Dickerson, Prairietown, Ind.— This invention 
relates to new and useful improvements in the method of raising water 

from wells and cisterns. 

Combination Envelope Opener.— C. B. Stevens, Kiverton, Conn.— This 
invention relates to a new and useful improvement in an instrume nt for 
opening the envelopes of letters, public documents, etc., and consists in a 
peculiarly formed cutting blade and handle, and combining these with 
an Ink and lead eraser. 

Turbine Water Wheel.— Philip O. Palmer, Swoope's Depot, Va.— The 
object of this invention is to save the water, and to improve the construc- 
tion of the gates so that they can be more easily op crated and adjusted 
than heretofore. 

Composition for Destroying Insects on Flowers, Plants.stc— John 
Ahearn, Baltimore, Md.— This Invention consists of a composition for de- 
stroying insects on flowers, plants, vines, and bushes. It is made in liquid 
form and applied by sprinkling, either with a wisp of hay or a watering 
pot. 

Thill Coupling,— Cyrus Fisher, Canton, Mass.— This invention has for 
its object the fastening of the thills of a carriage to its forward axle, so 
thatthey can be readily and easily detached, when desired, and itconsists 
in a strap bolt attached to the rear end of each of the thills and fitting a 
hole in a trunnioned block, which is confi ned between clips on the axle, the 
said strap bolt having a screw-threaded end, by means of whioh and ft nut, 
casualdetachment of ths thills is prevented. 



File.— Albert Thompson, Norway, Maine.— This invention consists in 
making a file with two sets of teeth on opposite sides, one set inclined in a 
direction the reverse of the other, in order that when a stroke in one direc- 
tion has been made, the file may be turned over.and a return cuttin 
be made with it, thus very much expediting the labor of filing t 
other article. 

Scroll-sawing Machine,- William Oiler, Scenery Hill, Pa.-This inven- 
tion consists in making a saw in a frame consisting of two pairs of metallic 
levers, one pair at each side of the saw, said levers having their fulcra at 
the top and bottom of vertical metallic bars, placed one at each side the 
saw, and said levers being connected with the lower pair at their outer 
ends by means of extensible rods, by which the frame may be tightened or 
loosened at pleasure, and is made at once strong, flexible, and elastic, so as 
to admit of all the necessary movements of the saw. 

Elevated Oven Rang*:.— Philip Rollhaus, Porte hester, N. Y.— This in- 
vention relates to a new manner of arranging the pipes between the water- 
back and the boiler, with an object of allowing them to be made with a 
short turn to enable the use of brass pipes. 

Corn Suellee.— Henry p. Watts, Lynchburg, Va.— This invention has 
for its object to furnish an improved machine for removing corn from the 
oobboth when dry and when green, which machine shall be simple in con- 
struction, easily and conveniently operated, and effective in operation . 

Bedstead,— D. M. Estey, Brattleborough, Vt.— This invention has for its 
object to so improve the construction of bedsteads that the slats may be- 
secured in place without the use of ledges or strips attached to the inner 
sides of the rails, and which shall, at the same time, allow the said slats to 
be conveniently taken out and put in when required. 

Combined Double Siioveland Two-Horse Cultivator.— S. G. Rayl, 
Agency City, Iowa.— This invention has for its object to furnish a simple, 
convenient, and effectivetwo-horsecultivatorforcultivating plants plant- 
ed in rows, and which shall be so constructed and arranged that the double 
shovel plows may be easily and quicklydetached from the carriage and 
adjusted for use as single-horse cultivators. 

Beams and Girders.— RIcha,rd J.Gatling, Indianapolis, Ind.— This inven- 
tion has for its object to furnish improved girders and beams for fire-proof 
buildings and other uses, which shall be so constructed that the flooring 
and laths can be nailed directly to said beams and girders, and which may 
at the same time be constructed with less powerful machinery and at less 
expense than when made in the ordinary manner. 

Forming Bits and Augers.— James Swan, Seymour, Conn.— This inven- 
tion has for its object to furnish an improved method of upsetting and 
turning the lips and forming the screw points of double, curved-lipped 
bits and augurs from the pressed and crimped blanks by means^of a pair of 
duplicate dies. 

Machine for Making Horse Shoes.— Frederick D. Althause, Morris, 
ania, N. Y., and John F. Allen, Tremont, N. Y.— This invention has for 
its object to furnish an improved machine for forming horseshoes 
which shall be so constructed and arranged that the hot bars maybe fed 
in at one end of the machine and come out at the other end in the form of 
perfect shoes. 

Circle, or Fifth Wheel for V ehicles.— C.St. James, Pittsfield, Mass. 
—This inventionhas for its object to furnish an improvement in the con- 
struction of the circle, or fifth wheel of vehicles, so as to avoid the use of a 
king-bolt, and which, at the same time, shall be so constructed as to allow 
the wear to be conveniently taken up to keep the parts always close and 
firm. 

Can Opener.— H. C.Alexander, New York city.— This invention has for 
object to furnish a simple and convenient instrument for opening cans, 
sardine boxes, etc. 

Letter Carriers' Alarm.— Edward H. Ripley, Boston Highlands, Mass. 
—This invention has forits object to furnish an improved attachment for 
the doors of houses, offices, etc., which are kept constantly or occasionally 
locked or bolted, which shall be so constructed and arranged as to enable 
the letter carrier to pass letters and other small packages through said 
door, and at the same time will notify the inmates of their delivery. 

Washing Machine.— Isaac Erb, Bowaiansville P. O., Lancaster, N. Y.— 
This invention has for its object to furnish an improved washing machine, 
which shall be so constructed and arranged that while washing the clothes 
quickly, thoroughly, and without injury to the fabrics, it will enable the 
cover and pressor to be turned back out oft he tub andoutofthe way while 
putting in and taking out the clothes, and which will, at the same time 
allow a steam-tight cover to be applied to the tub. 

Corn Cultivators.— A. J. Grush, Springfield, 111.— The object of this in- 
vention is to provide a cultivator capable, by a slight adjustment, of 
adaptation for use and for guidance, either for the operator to ride upon it 
or wall; behind it. It is alsodesigned to provide certain adjusting devices 
for the plow beams for governing the depth of plowing and their distance 
apart; also an adjustable arrangementforthe plow handles, and an arrange- 
ment of means for suspending the plows above the ground. 

Dress Protector.— Mrs.A.H.Graton, Lawrence, Kansas.— This invention 
consists of a short annular sack, preferably of water-proof substance, 
shaped and adapted for receiving the lower parts of the skirts, aad to hold 
them up out of the water and mud, by being suspended at the outside by 
straps from a belt around the waist, and at the part inside the skirts, by 
straps hooking upon the hoop skirt or other under skirt. 

Farm Gate.— George F. Bissell, Oneonta, N. Y.— The object in this inven- 
tion is to improve and perfect the farm gat,!, various styles of which are in 
use, and the invention consists in the method of supporting and operat- 
ing it. 

Apparatus for Measuring Water and other Liquids.— John Wins- 
borrow, Livermere Road, Dalston, England.— The object of this invention 
is to obtain uniformity in the pressure upon the several parts of a meter, 
and, consequently, greater accuracy, with a minimum of wear and tear in 
working, together with correct measurement of the liquid passed through. 

Folding Chair.— Nicholas Collignon and Claudius O. Collignon, Closter, 
N. J.— This invention relates, to chairs which fold up into a small space, 
whereby they are rendered much more convenient for transportation and 
storage than chairs of ordinary construction. 

Stud and Button Fastening.— C. L. Horack, Willimantic, Conn.— This 
invention relates to a new and useful improvem en t in a device for fasten- 
ing studs and buttons to shirt bosoms and wristbands and for all similar 

uses. 

Convertible Writing Desk.— Frederick Robbin, Hudson Clty,N. J.— 
This invention consists in so constructing and arranging the top and the 
case containing the drawers and pigeon holes.that a writing desk or a table 
may be formed at will. 

Field Press.— E.J. Mars ters, Shaw's Flat, Cal.— This invention relates to 
a new hay or cotton press, which is arranged so that it can be readily trans- 
ported from one place to another, to press the material directly on the field 
or wherever it may be desired. The invention consists in the general con 
structlon of the apparatus, which is mounted upon a wagon, and which is 
so got up by the application of toggle levers and other devices, that a 
powerful press is obtained. 

Earth Closets and Urinals.— Augustus Fraser Baird,Pimlico, London, 
England.— This invention consists in constructing an earth closet which is 
provided with a receptacle beneath the seat for receiving the deposits with 
which the earth is to be mixed, and with a shoot or passage opening into 
the said receptaclef orconveying the earth into the same, and at the other 
end to that opening above mentioned, another opening by which the earth 
is supplied from a hopper to the said shoot. 

Foundery Molding.— Thomas G. Lucas, Middletown, Conn.— This in- 
vention relates to a new and useful improvement in the manner of molding 
patterns for making castings of iron or other metal, and consists in the use 
of draft plates (one or more) in combination with the pattern. 

Composition for Destroying Insects on Fruit Trees.— John Ahearn, 
Baltimore, Md.— This invention consists of a composition of six simple aad 



nexpensive ingredients for application to the roots, trunks, and limbs of 
trees, to destroying grubs and worms, and to prevent the ravages of in 
sects. It is alsosaid to be an excellent fertilizer. 
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96,761. — Can Opener. — H. C. Alexander, New York city. 
96,762. — Horseshoe Machine. — Frederick D. Althause, Mor- 

risania, and John F.Allen, Tremont. N. Y. 

96,763. — Reversible Die-box for Nut Machines. — Wesley 

Anderson, Pittsburgh, Pa. 

96,764. — Machine for Making Match Blocks. — Emery An- 
drews. Portland, Die., and Wm. Tucker, Philadelphia, Pa. 
96,765.— Filter Rack.— E. C. Andrews, Seneca Falls, N. Y. 
96,766.— Tubing Clutch.— Joel N. Angier.Titusville, Pa. 
96,767. — Earth Closet. — Augustus Fraser Baird, Pimlico, 

England. 

96,768. — Antonio Barli. — Suspended. 

96,769. — Rail way-rail Splice. — Jason T. Bartlett (assignor 

to himself and Edward E. Batman), Boston, Mass. 

96,770. — Potato Digger. — Joseph Belknap, Adrain, Mich. 
96,771.— Farm Gate.— Geo. F. Bissell, Oneonta, N. Y. 
96,772.— Lantern.— Wm. H. Bonncll, Buffalo, N. Y. 
96,773. — Stove-pipe Shelf and Clothes Dryer. — W. C. 

Burnham, Blooming Grove, N. Y. 

98,774. — Combined Seed Planter and Cultivator. — Geo. 

W. Carpender, Butler, Ind. 

96,77.5. — Water Wheel. — Denison Chase, Orange, Mass. 
96,776. — Combined Screw and Pipe Wrench. — J. W. Close, 

Buffalo, N. Y. 

96,777.— Umbrella.— Maggie Clyde, Brady Post Office, Pa. 
96,778. — Folding Chair.— Nicholas Collignon and Claudius 

O. Collignon, Closter, N. J. 

96,779. — Apparatus foii Tying Fleeces. — Solon Cooloy (a3- 

assignor to himself and Ceylon M. Keliy), Caro.Mich. 

96,780. — Washing Machine. — Herrmann Cramer, Sonora, 

Cal. 

96,781. — Apparatus for Unloading Cars. — John Dable, 

Chicago, 111. AntedatedNovemnerS, 1869. 

96,782. — Machine f»r Rolling Caii Coupling Pins.— Fred- 
erick W. Davidson, Cleveland, Ohio. 
96,783. — Gate. — John R. Davis, Covington, Ga. 
96,784. — Track-clearing Car. — Augustus Day, Detroit, 

Mich. 

96,785. — Water Elevator. — G. W. Dickerson, Prairietown , 

Ind. 

96,786. — Washing Machine. — Isaac Erb, Lancaster, N , Y. 
96,787.— Bedstead.— D. M. Estey, Brattleborough, Vt. 
96,788. — Cabinet for Ladies. — Alexander J. Forbes, San 

Francisco, Cal. 

96,789. — Rigging Ships.— ^Robert B. Forbes, Boston, Mass. 
96,790. — Process for Reducing Rebellious Ores of the 

Preciou9 Metals.— Alfred I. Frick and Jean Baptists Le Clerc, San 
Francisco, Cal. 

96,701. — Machine for Cutting Pasteboard. — H. A.Gag-e, 

'■ Manchester, N. H. 

96,792. — Calendar Clock. — Daniel J. Gale, Sheboygan Falls, 

"Wis. 
96,793. — Beam. — Richard J. Gatling, Indianapolis, Ind. 
96,794.— Gavel Fork.— Thos. R. George, West Dryden, N. Y, 
96,795. — Sewing Machine Fan. — D. W. Glassie, Nashville, 

Tenn. 

96,798. — Wind Wheel.— Luman M. Godfrey, Colon, Mich., 

assignor to himself and George S. Sheffield, 

96,797. — Dress and Skirt Protector. — A. II. Graton, Lavv- 

renee, Kansas. 

96,798. — Grate Bar. — C. A. Greenleaf, Indianapolis, Ind. 
96,799. — Cooking Stovii. — James Grimes, Portsmouth, Ohio. 
96,800.— Machine for Tenoning Spokes. — Milium Gunn, 

Jeffersontown, Ky. 

96,801. — Corn Cultivator. — A. J. Grush, Springfield, 111. 
96,802. — Doon Lock. — Charles Godfrey Gumpel, Leicester 

Square. England. 

96,803 — Machine for Bending Thills. — James S. Hamlet, 

Portsmouth, Ohio. 

96,804. — Bread Machine. — John E. Hawkins, Lansingburg, 

N. Y. 

96,805. — Portable Fence Lewis Hazlett and Samuel D. 

Hazlett, Winfield township, Pa. 

96,806. — Heating Stove. — Chas. Hempel and Joseph Schaum, 

Detroit, Mich. 
96,807. — Carpet Sweeper. — R. C. Hig-gins and Abraham 

Fuller, Boston, Mass. 

96,808.— Button.— C. L. Horack, Willimantic, Conn. 
96,809. — Hemher for Sewing Machines. — E. Howell, Ash- 
tabula, Ohio. 
96,810. — Horse Hay Fork. — Amos B. Hunt, Matteson, Mich. 
96,811. — Lath Mill. — John S Hyde, Pentwater, Mich. 
96,812. — Apparatus for Preventing Horses from Kick- 

iNtlHTHE Stable.— Werner Itschner, Philadelphia, Pa. 

96,813. — Railway Car Coupling. — John D. Kerrison, New 

York city. 

96,814.— Fence.— Andrew Kull, Jr., Bloomfield, Wis. 
96,815. — Manufacture of Plastic Veneer. — Chas. Kuttler, 

West Hoboken, N. J. 

96,816. — Railway Car Coupling. — Leo Laley, Goshen, Ind. 
96,817. — Heel-cutting Machine. — Richard C. Lambart, 

Raynham, assignor to David Whittemore, North Bridgewater, Mass. 

96,818. — Machine for Cutting Fellies. — Wm. A. Lewis , 

snd Geo. W. Butler, Joliet, 111. 

96,819. — Flask for Molding. — Thos. G. Lucas, Middletown, 

Conn. 

06,820.— Fluting Machine.— Hannah Luchs, Washington, 

D. c. " 

96,821. — Animal Trap. — Wm. Luker, Kalamazoo, Mich. 
96,822.— Field Press.— E. J. Marsters, Shaw's Flat, Cal. 
96,823. — Soda Water Draft' Apparatus. — John Matthews, 

Jr., New York city. 

96,824. — Ditching Machine. — James W. McGehee, Fayette- 

viiie, Texas. 

96,825.— Grain Drill.— Wm. H. Moore, Jr., Blooming Grove, 

Ind. . 

96,826.— Cooking Stove.— W. N. Moore, Neenah, Wis. 
96,827.— Manufacture of Pig Iron.— Charles Motier Nes 

York, Pa. 
96,828. — Beverage. — Constantine Nessi, San Francisco, Cal. 
96,829.— Drag.— John W. Newton, •eneva, Wis. Antedated 

November 1, 1SC9. 

96,830. — Sample Card for Liquids. — Henry Nustedt, New 
York city. 
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96,831. — Propelling Apparatus for Vessels. — Amos D. 

Owen, Thorntown, Ind., and John D. Sherman, Paw Paw, Mich. 

96,832. — Rubber Hose. — Edward Livingston Perry (assignor 

to Combination Rubber Company), New York city. 

96,833. — Barrel-filling Apparatus with Whistling In- 
dicator.— Hiram S, Phillips, Sewiokley. Pa. 
96,834.— Edgar M. Potter.— Suspended. 
96,835. — Mechanism for Raising Top Roller Weights in 

Spuming- Machines.— Geo. W. Prentice, Whitinsville, Mass. 

96,836. — Harrow. — Elijah J. Preston, Eureka,Mo. 

96,837.— Ax.— Ernest Quast, Freedom, Mo. 

96,838. — Combined Double Shovel and Two-horse Cul- 
tivator.- S. G. Rayl, Agency City, Iowa. 

96,839. — Cocking Range. — Philip Rollhaus, Port Chester, 

N. T. 

96,840. — Stable Hook. — Geo. W. Sanderson, Shirley, Mass. 

96,841. — Detachable Buoyant Ship's Deck. — Jos. c awyer, 
Sebewaing, Mich. 

96,842. — Apparatus for Carbureting Air. — Ira W. Shaler, 
Brooklyn, N.Y. 

96,843.— Trunk Tie and Clasp.— A. D. Smith, Grafton, as- 
signor to David Rose, Rawsonville, Ohio. 

96,844. — Watch-winding and Setting Attachment. — 

Charles Spiro, New York city. 
96,845. — Envelope Opener. — Charles B. Stephens, Riverton, 

Conn. 

96,846. — Fifth-wheel for Carriages. — Clement St. James, 

Pittsfield. Mass. 
96,847. — Die uor Forming Bits and Augers. — JamesSwan, 

Seymour, Conn. 
96,848. — Combined Umbrella, Cane, and Seat. — Gillespie 

Sweeney, New York city. 
96,849. — Wood Pavement. — A. Van Camp, Washington, D.C., 

and M.M .Hodgman, St. Louis, Mo. 

96,850 — Concrete for Pavement and for other Pur- 
poses.— a. Van Camp, Washington, D. C, and M. M. Hodgman, St. 
Louis, Mo. 

96,851. — Holdback for Carriage Thills.— Peter Spohn 
Van Wagner, Saltfieet township, Canada. 

96,852. — Adjustable Trace Fastening. — Peter Spohn Van 
Wagner (assignor to himself and Alfred E. Carpenter), Stony Creek, 
Saltfieet township, Canada. 

96,853. — Water Wheel. — Alonzo Warren, Boston, Mass. 

96,854.— Tube Well.— Asa Waters, Mobile, Ala. 

96,855. — Cooking Stove. — George Wellhouse, Akron, Ohio. 

96,850. — Fruit Box Crate. — James White, Cleveland, Ohio. 

96,857. — Wash Boiler. — George W.Wilson, Freeport, 111. 

96,858. — Liquid Meter. — John Winsborrow, Livermere Road, 
Dalston, England. 

96,859. — Fence. — Stephen A. Wood, Cardington, Ohio. 

96,860. — Harness Pad Block. — J. Zimmer, Jr., Hallday, 111. 

96,861. — Composition for Destroying Insects on Flow- 
ers, Plants, and Bushes.— John Ahem, Baltimore, Md. 

96,862. — Hose Pipe Nozzle. — Albert F. Allen, Providence, 
R. I. 

96,863. — Hose Ladder Strap. — Albert F. Allen, Providence, 

R. I. 

96,864. — Washing Machine. — William Arnold, Pawtucket, 
R. I. 

99,865. — Reversible Safety Pinion for Watches. — Ben- 
jamin Bacon, Morrison, 111., assignor, by mesne assignments, to Nation- 
al Watch Company. 

96,866. — Chain Elevator and Bucket. — John Augustus 
Ball, Grass Valley, Cal. 

99,867. — Seaming Machine. — Charles E. Bancroft, Mont- 
pelier, Vt. 

96,868. — Saw Mill. — Simon Barnhart, Chillicothe, Ohio. 

96,869. — Fruit Jar. — Edwin Bennett, Baltimore, Md. 

96,870. — Wood Pavement. — Albert Betteley, Boston, Mass. 

96,871.— Preserving Fruits, Meats, and other Substan- 
ces.— v. W. Blanchard, Bridport, Vt. 

96,872. — Furnace and Process for Treating and Reduc- 
ing Ores.etc— V. W. Blanchard, Bridport, Vt. Antedated November 
6,1869. 

96,873. — Fastening, for Fruit Jars. — Eliam Boorse, Phila- 
delphia. Pa. 
96,874. — Process and Apparatus for Annealing Metals. 

— J. M.Bottum, New York city. 
96,875.— Gang Plow.— W. J. Boyce and G. W. Haines, Maine 

Prairie, Cal. 
96,876'. — Fire Extinguisher, — John F. Boynton, Syracuse, 

N.Y. 

96,877. — Washing Machine. — Charles B. Bristol, New Ha- 
ven, Conn. 

96,878. — Grain Meter. — Thomas Brocket and J. J. Brown, 
Davenport, Iowa. 

96,879.— Snow Shovel.— G. W. Brown, Providence, R. I. An- 
tedated Nov. 10, 1869. 

96,880. — Carriage Jack. — Daniel Bull, Amboy, 111. 

96,881.— Bit Brace.— C. L. Butler, Greenfield, Mass. 

96,882.— Drying Car.— J. K. Caldwell, Allegheny City, Pa. 

96,883. — Corn Planter. — Joseph Patten Campbell, Dan- 
ville, Pa. 

96,884.— Stripper for Carding Machines. — L. M. Cap- 

ron, (assignor to Alexander Bigelow and George Barber), Worcester, 
Mass. 

96,885.— Steam Boiler.— Geo. Clark, Buffalo, N. Y. 
96,886.— Sewing Machine.— P. J. Clever, Goliad, Texas. 
96,887. — Carriage. — I. A. Clippinger, Newton, Iowa. Ante- 
dated Nov. 8, 1869. 
96,888.— Washing Machine.— Geo. Combs, Utica, N. Y. 
96,889. — Bail or Handle for Pails, etc. — E. T. Covell, 

Brooklyn, N. Y. Antedated Nov. 10, 1869. 

96,8!)0. — Manufacture of Nozzle and Screw Caps for 

Oil Cans, etc.— E. T. Covell,Brooklyn, N. Y. 

96,891.— Thill Coupling.— W. H. Cox and Theophilus La- 
rouche, Williamstown, N. Y. 

96,892.— Hay Tedder.— T. C. Craven, Albany, N. Y., assignor 
toW. L. ad H. K. Boyer. 

96,893. — Steam Cloth Press. — John J. Crawford, Glasgow, 
ScotlaDd. 

96,894. — Horse Hay Fork. — Jeptha Cummins and C. E. Cum- 
mins, Perry, Mich. 

96,895. — Water Governor. — Henry Curtner (assignor to 
himself and Eli Ragon), Anna, Ohio. 

96,896. — Combined Harvester and Thrasher. — W. G. Da- 
vis and L. T. Davis, McMinnville, Oregon.assignors to Daniel McCreary, 
J. B.Davis. and L.T.Davis. 

96,897 — Lantern. — Cyrus Dean, Buffalo, N. Y., assignor to 
,1. A. Blake, Port Robinson, Canada. 

96,898. — Carriage Fifth Wheel. — D. D. Decker, Sauger- 
ties. N. Y., assignor to himself and W. B. Dubois. 

96,899. — Kiln for Revivifying Bone Black. — J. O. Donner, 

Jersey City, N. J. 

96,900. — Vacuum Pan and Similar Apparatus. — J. O. Don- 
ner, Jersey City, N. J. 

96,901. — Hemmer for Sewing Machine. — T. H. Eulass, Ma- 
son City, 111. 

96,902. — Base-burning Stove. — M. G. Fagan (assignor to 
himself and J. B. Wilkinson), Troy, N. Y, 

96,903. — Link-motion Device for Steam Engines. — E. 

Faron (assignor to Reaney, Son & Co.), Chester, Pa. 
96,904. — Carriage Thill Coupling. — Cyrus Fisher, Canton, 
Mass., assignor to himself and A. G. Fisher, New York city. 

96,905. — Manufacture of Iron and Steel. — F. P. Fletcher 

and V. W. Blanchard, Bridport, Vt. 
96,906.— Churn Dasher.— J. M. Fletcher, Sidney, Ohio. 
96,907.— Plow.— Asahel Franklin, Springfield. Ohio. 
96,908. — Sash Holder. — J. G. Garretson and O. S. Garretson, 

Buffalo, N.T. 
96,909. — Lamp-shade Holder. — E. P. Gleason, New York 

city. 

96,910. — Machine for Cutting Threads on Bolts. — J. J. 

Grant f assignor to Charles H. Stockbridge), Northampton, Mass. Ante- 
dated Nov. 6,1869. 

96,911. — Casting Copper Tubes. — James F. Guthrie, Somer- 

ville, Mass. 
96,912. — Tube-cuttikg Machine. — Samuel Halliwell, New 

Haven, Conn. 

96,913 — Friction Clutch. — Moses Hawkins (assignor to him- 
self, R. M. Bassett, and T. S. Bassett), Birmingham, Conn. 
96,914. — Pipe Coupling. — Rowland Hill, East Boston, Mass. 



96.915. — Carpet. — David HirscLVberg, Baltimore, Md. 
96,916. — Method of Lining Rings, Buckles, etc. — John P. 

Hisley (assignor to himself and Henry L. Duquid), Syracuse, N. Y. 

96,917. — Horse Rake. — II, W. Holcomb (assignor to himself 
and W. F. Hughes), Northville, Mich. 

96,918. — Wooden Pavement. — Phinehas Howard(assignor to 
J.S. Josselyn, W.B.Lake, and B. F. Josselyn), San Francisco, Cal. An- 
tedate* Nov. 3, 1865. 

96,919. — Cotton Seed Planter. — O. P. Humber, Green- 
ville, N.c. 

96,920.— Brick Machine.— D. J. Hunter, Exeter, N. H. 

96,921. — Facing for Buildings. — Thomas A. Hunter and 
John Blewitt, New York city. 

96,922. — Iron Front for Buildings. — P. H. Jackson, New 
York city. 

96,923.— Water Filter.— J. C. Jewett, Buffalo, N. Y. 

96,924.— Door Check.— W. H. Johnson, Sr., Clayton, Ind. 

96,925. — Mechanism for Operating the Jacks in Lo«ms. — 

C. II . Knowlton, Camden, N . J . 
96,926.— Grain Drill. — Benj. Kuhns, Dayton, Ohio. 
96,927. — Raising and Moving Coal, etc — Alfred Lawton, 

Philadelphia, Pa. 

96,928. — Horse Shoers' Hoof Parer. — Franz Lehmann, 

Riverside, 111. 
96,929. — Galley Rest. — M. T. Lincoln (assignor to himself 

and Wm, Robinson), Washington, D. C. 
96,930. — Broiler. — G. H. Link and C. LVCurtis, Syracuse, 

N. Y. 

96,931. — Needle Polisher, Sharpener, and Lubricator. 

— H. W. Little, Muncio, Ind. 

96,932. — Railway-car Coupling. — Frank B. Lord, Cincin- 
nati, Ohio. 

96,933.— Grain Binder.— J. W. Loveless and C. H. Shaffer, 
Clark's Hill, Ind. Antedated Nov. 3, 1869. 

96,934.— Fence.— Clovis Lowe, Randolph, N. H. 

96,935. — Thill Shackle. — John Madden and Upson Bushnell, 
Cleveland, Ohio. 

96,936. — Composition for Preventing Oxidation of Met- 
allic Water or Gas Pipes.— George Albert Mariner and Folsom Dor- 
sett, Chicago, 111. 

96,937. — Hand Spinning Machine. — Chelton, Matheny, 

Greensburg, Ind. 

96,938. — Corn Sheller. — W. M. Mayall, Gray, Me., assignor 
to himself and J. C. Mayall, Boston, Mass. 

96,939. — Brewing Ale, Beer, etc — Jas. McCormick, Bos- 
ton, Mass. 

96,940. — Vapor Bath Apparatus. — John McNeven, New 
Y«rk city. 

96,941. — Bag Holder. — Jas. McPhail, Charles City, Iowa. 

96,94 2.— Cheese Hoop.— H. W. Millar, Utica, N. Y. 

96,943. — Medicai, Compound from Oak Bark. — S. J. Miller, 
Economy, Ind. 

96,944. — Sewing Machine for Boots and Shoes. — Daniel 

Mills, New York city, assignor to Charles Goodyear, Jr., New Rochelle, 
N. Y. 

96,945— Method of Warming Railroad Cars. — Thos. N. 

Morse, Fairhaven, Mass. 

96,946. — Animal Trap. — Joseph Nampel, Freeport, 111. 

96,947. — Pump. — S. B. B. Nowlan (assignor to Jas. Coleman 
and Wm. Baxter), New York city. 

90,948. — Sawing Machine. — Wm. Oiler (assignor to himself 
and J. D. Ulery), Scenery Hill, Pa. 

96,949.— Seam for Tin Cans.- C. R. Otis, Chicago, 111. 

96,950. — Blind Slat Operator. — Oscar Paddock, Water- 
town, N. Y. 

96,951. — Corset. — L. A. Palmer (assignor to himself and F. E. 
Hibbard), Boston, Mass. 

96,952. — Water Wheel. — Philip O. Palmer, Swoope's De- 
pot, Va. 

96,953.— Lip Shield.— E. C. Philbrick, Bath, Me. 

96,954. — Fabric' for Shirt Collars. — C. F. Pidgin, Boston, 
Mass. Antedated Nov. 3, 1869. 

9S,955. — Weighing Scale. — William P. Pierce, New York 
city. 

96,956. — Hanging Lower Topsail Yards.— E. J. Pinkham, 

Portland, Me. 
96,957. — Pipe Wrench. — Charles Pomeroy, Mattoon, 111. 
96,958— Oil Can.— Charles Pratt, New York city. 
96,959.— Hydrant.— Washburn Race and S. R. C. Mathews 

Lockport, N. Y., assignors to S. R. C. Mathews. 

96,960. — Machine for Shearing Angle Iron. — Thomas 
Reaney, Chester, Pa. 

96,961. — Stand for Exhibiting Photographs, etc. — J. S. 

Reid, Orange, Ind. 
96,9B2. — Coupling FOR Hollow Shafts. — P. W. Reinshagen 

(assignor to himself and J. H. Buckman), Cincinnati, Ohio. 
96,963. — Velocipede. — Joseph Repetti, Philadelphia, Pa. 
96,964.— Steering Apparatus. — T.M. Richardson, Stockton, 

Me. 

96,965. — Alarm for Letter Boxes. — E. H. Ripley (assign- 
or to himself and J. A. Kohl), Boston Highlands. Mass. 

96,966.— Writing Desk.— F. Robbin, Hudson City, N. J., as- 
signor to himselr'and Philip Lahr, New York city. 

96,967. — Churn. — F. L. Roberts, Jacksonville, assig'nor to J. 
M. McPherfon, Ripley, 111. 

96,968.— Hasp Lock.— C. W. A. Romer, Newark, N. J. 

96,969. — Sash Pulley. — Benoit Roux (assignor to himself and 
George Haupt), Cincinnati, Ohio. 

96,970. — Spraw Cutter. — J. V. Rowlett, Richmond, Ind. 

96,971.— Clamp.— Wm. Sailer, Philadelphia, Pa. 

116,972.— Toy.— Ernest Santin, New York city. 

96,973.— Broiler.— G. S. Saxton (assignor to himself and J.M. 
Saxton), St. Louis, Mo. ^ 

96,974. — Platform Ladder. — Jacob Sheetz, Sunbury, Pa. 

96,975. — Machine for Rolling Tubes. — G. H. Sellers, Wil- 
mington, Del. 

96,976. — Railway Car Coupling. — G. Shatswell,Waukegan, 
in. 

96,977. — Hanging Basket. — Daniel Sherwood (assignor to 
Woods, Sherwood & Co.), Lowell, Mass. 

96,978. — Apparatus for Curing Meat. — M. B. Sherwood, 

Jr., Buffalo, N.Y. 

96,979. — Cultivator. — James Simpson, Cordova, 111. 
96,980.— Blind Rack.— C.E. Smith, Goffstown, N. H. 
96,981 — Buckle for Clothing. — E. A. Smith, Waterbury, 

Conn. 
96,982. — Jointed Pipe Connection. — Hiram Smith,Norwalk, 

Ohio. 
96,983.— Spring.— J. M. Schmidt, New Albany, Ind. 
96,984. — Concrete Compound for Pavements, etc. — J.W. 

Smith, Washington. D. C, assignor to J. C. Pedrick and Benj. Fenner, 
for fl ve eighths interest. 
96,985. — Brick Machine. — P. J. Smith (assignor to himself, 
C. B. Andress, B. F. Pine, H.G. Sickle, Thomas Woods, and J. Q. Ginno- 
do), Philadelphia, Pa. 

96,986.— Lamp.— R. H. Smith (assignor to J. S. and T. B.Atter- 

bury ), Pittsburgh, Pa. 
96,987. — Top for Sirup. Pitchers. — Thomas Smith, Jr., 

Boston, Mass. 
96,988. — Composition for Pavements. — H. F. Snow and J. 

H.Davis, Dover, N. H. 

96,989. — Means for Ventilating, Cooling/and Warming 

Beds.— D. E. Somes, Washington, D. C. 
96,990. — Paging Machine. — Samuel W. Soule, Milwaukee, 

Wis. 

96,991.— Coal Screen. — William Sparks, New York city. 
Antedated Nov. 5,1869. 

96,992. — Telegraph Sounder. — Henry Splitdorf, New York 
city. 

96,993. — Packing for Pistons and Valves. — W. M. Stev- 
enson and Austin Pearce, Harmony,Pa., assignors to themselves and 
G. E. Handy, Boston, Mass. 

96,994. — Baking Powder. — John Stowell, Charlestown, 

Mass. 

96,995. — Brick Machine. — R. Stuckwisch, Terre Haute, Ind. 

96,996. — Hay Elevator. — Hirom C. Stouffer, East Lewis- 
ton, assignor to George Smith, Lowellville, Ohio. Antedated May 17, 
1869. 

96,997. — Still for Distilling Naphtha and Petroleum. 

—A. H. Tait, Jersev Citv, N. J. 

96,99*. — Process "of Preparing Grain for Distillation. 

— Henry Tauszky, New York city, assignor to EliD, Bannister and Ru- 
dolph Tauszky. 



96,999. — Safety Valve. — Henry Taylor and J. M. Coale, 
Baltimore, Md. 

97,000.— Machine for Grinding the Cutters of Mowing 

Machines.-A. P. Thayer, Syracuse, N. Y. 

97,001. — Mode of Collecting and Storing Carbonic Acid 

foe Extinguishing Fires.— Eli Thayer, Worcester Mass., assignor to 
himself and M . Cow ing, New York city. 
97,002. — File. — Albert Thompson, Norway, Me., assignor to 
himself and G. T. Wheeler, Ridgway, Pa. 

97,003.— Book Rack.— J. P. Tibbits, New York city. 

97*004. — Artificial Marble. — Christian Volckmann (as- 
signor to Otto Dresel, John Seltzer, and P. A. Schlapp), Columbus, 
Ohio. 

97,005. — School Desk. — A. S. Vorse, Des Moines, Iowa. 
97,006.— Dryer.— J. M. Ward (assignor to himself and T. B ; 

White), Oxford, Ohio. 
97,007. — Compound Soap. — Alexander Warfield, Alexandria, 

Va. 

97,008. — Corn Sheller. — H. P. Watts, Lynchburg, Va., as- 
signor to himself and J. A. Cooley. 
97,009. — Vehicle for Transporting Machines. — Geo. W. 

Wheeler. 2d, New Ipswich, N. H. 

97,010. — Bit-Stock Fastening. — C. P. Whitman, Charle- 

memt, Mass., assignor to himself and W. C. Dodge, Washington, D. C. 
97,011. — Water Elevator. — T. P. Wilcox, Hebron, Ind. 
97,012. — Handle for Brushes, Cards, etc. — Daniel Witt 

and Aaron Wait, Hubbardston, Mass. 

97,013. — Mode of Attaching Seats to Wagons. — D. J. 

Wilcoxson (assignor to himself and A. J. Mowry), Milan, Ohio. 

97,014. — Sewing Machine for Button Holes. — George B 

Wooclruif and George Browning, London, England, assignors to "The 
Singer Manufacturing Co.," New York city. 

97,015. — Die for Making Shears. — S. H. Woods, Berlin, as- 
signor for one half to R. S. Gladwin, West Meriden, C«nn. 

97,016. — Signal Light for Railroad Cars. — H. A.Wright 

Logansport, Ind. 

97,017. — Process op Manufacturing Steel. — James 

Johnston (assignor to himself, Alexander Postley, S. H. Nesbit, J. 0. 
Pershing, Lewis Peterson, and Thomas Fav.-cctt), Allegheny, Pa., and 
John Hunter, Alliance, Ohio. 

97,018.— Washing Machine.— G. L. Witsil, Philaiielphia, 
Pa., assignor to himself and Charles Merrill, Detroit, Mich. 

97,019. — Device for Grating Green Corn from the Cob. 

etc.— G. L. Witsil (assignor to himself and R. D. L.S.Gutgesell), Phila- 
delphia, Pa. 

97,020. — Street Railway. — A.Van Camp, Washington, D.C., 

and M. M. Hodgman, St. Louis, Mo. 



REISSUES. 
78,569. — Composition pop. Destroying Insects on Fruit 

Trees.— Dated .Tune 2, 1868; reissue 3,728.— John Ahearn,Baltimore, Md., 

assignee of B. Best;. 
71,706.— Safety PocKET.-Dated Dec. 3, 1867 ; reissue 3,729. 

Joseph Colton, New York city. 
34,182. — Skeleton Skirt. — Dated January 14, 1862 ; reissue 

3.730.— Division A.— Marks Fishel, Adolph Opper, and Leo Popper, New 

York city, assignees of Marks Fishel. 
34,182.— Skeleton Skirt.— Dated Jan. 14, 1862; reissue 3,731. 

-Division ;B.-M. Fishel, Adolph Opper, and Leo Popper, New York 

city, assignees of Marks Fishel. 
12,780. — Shuttle for L»oms. — Dated May 1, 1855 ; reissue 

3,855 ; dated March 30, 1869 ; extended seven years ; reissue 3,732.— Liber- 
ty Ditchfield.F. C. Litelittald, and L. M. Litchfield, Southbridge, Mass. , 
assignees of Lydia w. Litchfield, administratrix of the estate of Laioy 
Litchfield, deceased. 

20,192.— Expansive Bit. — Dated May 11, 1858; reissue 
3.516, dated June 22, 1869 ; reissue 3,733— William A. Clark, Woodbridge 
Conn. 

29,690. — Machine for Dressing and Finishing Thread 

—Dated Aug. 21, "i860; reissue 3,731.— Origin Hal], Willimantic, Conn., an.l 

T. Merrick, Holyoke, Mass. 
92,050. — Printing Press. — Dated June 29, 1869 ; reissue 

3,735— R. M. Hoe and S. D. Tucker, New York city. 
94,005. — Washing Machine. — Dated Aug. 24, 1869 ; reissue 

3,736.— Alex. King and G. H. King, Painesville, Ohio. 

94,428. — Compound for Curing Cholera in Hogs and 

Ciiick.enb.— Dated Aug. 31,1869; reissue 3,737.— A. C. Me Mahon, Lincoln, 
111. 

72,561. — Machine for Folding Tinned Plates. — Dated 

Dee. 24, 1867 ; reissue 3,738.-0. W. Stow, Plants ville, Conn. 



DESIGNS. 

3,750.— Sign.— Emil Ney, New York city. 

3,751.— Trade Mark.— W. F. Sayles and F. C. Sayles, North 
Providence, R. I. 

3,752. — Cotton Knife. — G. A. Seaver, New York city. 

3,753.— Floor Oil Cloth.— C. W. Strout, Hallowell, Me. 

3,754. — Tea Service. — H. Vasseur (assignor to Simpson,. 
Hall, Miller & Co.), Wallingford, Conn. 

3,755. — Perforated Banner. — Wm.' S. Worthington, New- 
town, N. Y. 



EXTENSIONS. 
Machine for Manufacturing Corks. — Mary F. Crocker,. 

of West Winsted, Conn., administratrix de bonis non ot "W. R. Crocker, 
deceased.— LcttersPatent No. 13,714, dated Oct. 80, 1855. 

Process for Making Zikc White. — Samuel Wetherill, of 

Baltimore, Md.— Letters PatentNo. 13,806, dated Nov. 13, 1855. 

Planing Machine. — Jas. A. Woodbury, of Boston, Mass. — 

Letters Patent No. 13,808, dated Xov. 13, 1855. 

Lathe Chuck. — Eli Horton, of Windsor Locks, Conn. — Let- 
ters Patent No. 13,787, dated Nov. 13, 1855. 

Tobacco Presses. — R. Kingsley, of Springfield, Mass. — Let' 
ters Patent No. 13,790, dated Nov. 13, 1855. 



NEW PUBLICATIONS. 



Our Home Physician. By George M. Beard, M. D. 
51Ve are indebted to the publishers, Messrs. E. B. Treat & Co., 654 B*oad- 
way, for a copy of this work, which we noticed in the Scientific Ameri- 
can, August28th, in advance of its publication. The volume is a very large 
one, with numerous illustrations, and treats of the structure and functions 
of the body, the influence of occupation on health and longevity ; the laws 
of inheritance with new and original chapters on diet, stimulants, and 
narcotics, air, sunlight, exercise, climate, electricity, and nervous diseases 
of modern times ; and fall directions for the care of the sick, and the man- 
agement of infants and children ; with a general descriptioc of recent 
medical discoveries and improvements ; plain suggestions for the treat- 
ment of diseases, adapted to thewants of the household, and for those who, 
like miners, sailors, planters, and dwellers in remote districts, are beyond 
the ready call of a physician. We have carefully examined this volume, 
and we do not hesitate to pronounce it cue cf great value to every fam- 
ily in the land. 



APPLICATIONS FOK EXTENSION 0]? PATENT'S. 

Cultivai'oe Teeth.— Charles H. Sayre and George Klinck, Utica, N. Y. 
have applied for an extension of the above patent. Dayof hearing Jan. 
26, 1870. 

Manufacttjee op Ikon and Steel.— Henry P.essemer, of London, Eng- 
land, has petitioned for the extension of the above patent. Day of hearing, 
Jan. 26, 1870. 

Gearing for Feed Rollers of Planing Machines. — Charles Burleigh, 
Georgtown, Colorado Territory, has applied for an extension of the above 
patent. Day ot hearing, January 26, 18 r t0. 

Refining Iron.— Christian Shunk, Philadelphia, Pa., has applied for an 
extension of the above patent. Day of hearing Jan. 26,1870. 

Sealing Preserve Cans.— R.H.Lewis, Sacramento. Cal., has petitioned 
for an extension of the above patent. Day of hearing Jan. 26, 1870. 



Caveats are desirable if an inventor is not fully prepared to apply for his 
patent. A Caveat affords protection forone year against theissue of a 
patent to another for the same invention. Patent fee on filing a Caveat, 
510. Agency charge for preparing and filing the documents from 810 to 
$12. Address MUNN & CO., 37 Park Row, New York. 

Inventions Examined at the Patent Office.— Inventors can have a 
careful search made at the Patent Office into the novelty of their inven- 
tions, and receive a report in writing as to the probable success of an 
application. Send sketch and description by mail, inclosing fee of $5 
Address MUNN & CO., 37 Park Row, New York. 
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City Subscribers.— The Scientific Ameri- 
can win be delivered in every par tof the city at $3-50 
a year. Single copies for sale at a itthe News Stands ia 
this city, Brwoklyn, Jersey City, and Williamsburg:, and 
by most of the News Dealers in the United States. 



Subscribers — who wish to have their vol- 
umes bound, can send them to this office. The charge 
for binding is $1.50 per volume. The amount should be 
remitted in advance, and the volumes will be sent as 
soon as they are bound. 



Receipts— When money is paid at the office for 
subscriptions, a receipt forit will be given ; but when 
subscribers remit their money by mail, they may con- 
sider the arrival of the iirst paper a boncirfide acknowl- 
edgment of their funds. 



%>iux\\ummn. 



Thevalue of the Scientific American as an advertising 
medium cannot be over- estimated. Its circulation is ten 
times greater than that of any similar journal now z>ub- 
lished. It goes into all the States and Territories, and is 
read in all the principal libraries and reading-rooms oj 
the world. We invite the attention of those who wish to 
make their business known to the annexed rates. A busi- 
ness man wants something more than to see his advertise- 
ment in a printed newspaper. Be wants circulation. If 
itis worth '.5 cents per line to advertise in a paper of three 
thousand circulation, it is worth $2'S0 per line to advertise 
in one of thirty thousand. 

KATES OF ADVERTISING. 

Back Page $l*00a line. 

Inside Page 75 cents a line. 

tmgravings may head advertisements at the same rate per 
line, by mea'wrem.enU as the letter-press. 
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ANTED— A 2d-hand Iron Planer that 
will Plane 16 or more ft. Address 

SMITH <t BEGGS, St. Louis, Mo. 

GENTS can make $200 per month by sell- 
ins our Silver Plating Fluid. JSperdoz. 

RICHMOND & HOSTER, Seneca Falls, N.Y. 



A Wonderful Sensation ! — The " Paradise," 
and a beautiful present besides, sent free, well 
sealed. Address F. A. ELLS & CO., Charlotte, Mich. 



TOOL Chests and Lathes. — Are elegant.use- 
ful, and instructive. Suitable for boys, amateurs, 
and mechanics. Illustrated catalogue free. Address 
OEORGE PARK, Bufl'alo, N.Y. 



TO RENT— Well lighted 3-story Factory.— 
Main floors 2,000 square ft.; 2-story wing, 15x50; shed 
15x100; yard room, etc. Address 

J. S. & T. ELKBJTON, 783 S. 2d St., Philadelphia 



HOWE'S Never Failing Ague Cure & Tonic 
Bitters. Howe's Concentrated Sirup cures terrible 
uiseases— Incipient Consumption, Catarrn, Cancer, etc., 
every time. Si each. C.B.HO WE.M.D., Seneca Falls,N.Y. 

HORRIBLE !— I suffered with CATARRH 
Thirty Years!— "Was cured in six weeks by a simple 
remedy, and will send the receine, postage tree, to all 
afflicted. Address Rev. T. J. MEAD, 

Drawer 176, Syracuse, N . Y. 



INVENTORS, PATENTEES, AND MAN- 
ufacturers of every variety of Fancy Goods. Tools, 
Implements, Machinery, etc., lit for export and sale 
throughout Europe, may send immediately (for their 
own interest!) circulars, price lists, and catalogues, to 
A. DADL, International Ag't, 104 St. Marks Place, lv . Y. 



H 



ENRY W. BULKLEY. 

MEiJHANICAL, ENGINEER, 

70 Broadway. Mew York. 



KUHfa 



FOU Family Use — simple, cheap, reliable. 
Knits everything. AGENTS WANTED. Circular 
and sample stocking * REE. Address HINKLEY KNIT- 
TING MACHINE CO., Bath, Me., or 176 Broadway, N.Y. 



Soluble Glass, 

OR SILICATES OF SODA AND POTASH, 

FOR PRESERVING WOOD, STONE, & 
IRON.— Fire, Water, Ilust, and Mildew-Proof. It 
possesses properties to render uninflammable all kinds of 
Timber, mak-es Stone Houses new when beginning to 
crack, or forms concretes and cements for Cisterns and 
Cellars; forms a useful article for iron f ounders,mending 
air holes,& producing a durable putty or lining for boil- 
ers; renderingmore fire-proof lire brick and clay; produc- 
ing the best paint.etc. Cnemicals,Drngs,and Minerals for 
glass & steel makers,p otters* iron founders; Manganese, 
Pure Metallic Oxides, Wolfram, Hydrofluoric Acid, etc.. 
etc., for sale by 

L. & J. W. FEUCHTWANGER, 
Chemists and Drug Importers, No.55 Cedar st.,jje w York. 



Manufacturers, Patentees, 

And all who wish to construct SPECIAL MA- 

CHINEHYj can have their ideas put in a 

Practical Form and be furnished with 

DESIGNS AND WORIUNG DRAWINGS 

By applying to F. T. H. UAMSDEIV, Consulting 
and iviechanical En<?ineer,426 Walnut st.,Fniladelphia,Pa. 

PURCHASING AGENCY. 

FT. H. RAMSDEN will act as agent for 
• persons wanting Machinery, and euarantees to 
furnish them with the machinery best adapted to their 
wants, and as cheap as they could procure it themselves. 

Patent Bights 

SOLD OX 

COMMISSION, 

And VALUABLE INVENTIONS Introduced by 
the most EXPERIENCED PATENT SALESMEN in the 
Union. Can refer to over one hundred inventors for 
whom we have acted. 

E. E. Roberts & Co., 

CONSULTING ENGINEERS, 15 Wall St., New York. 



THE INVENTOR'S AND MECHANIC'S 
GUIDE.— A valuable book upon Mechanics, Patents, 
and New Inventions. Containing the U.S. Patent Laws, 
Rules and Directions for doing business at the Patent 
Office; 112 diagrams of the best mechanical movements, 
with descriptions; the Condensing Steam Engine, with 
engraving and description- How to Invent; How to Ob- 
tain Patents; Hints upon the Value of Patents ; How to 
sell Patents ; Forms for Assignments ; Information upon 
the Rights of Inventors, Assignees and Joint Owners ; 
Instructions as to Interferences, Reissues, Extensions 
Caveats, together with a great variety of useful informa- 
tion in regard to patents, new inventions, and scientific 
subjects, with scientific tables, and many illustrations 
V"S pages. This is a most valuable work. Price onlv 25 
qeats. Address MTJKN & C0..87 T-vk Row.N. T. 



A TREATISE on the RICHARDS STEAM 
ENGINE INDICATOR, with Directions for its 
Use. By Charles t. Porter. Revised, with notes and 
large additions.as developed by American Practice.wlth 
an Appendix, containing Useful Formulas and Rules for 
Engineers. By F. W. Bacon, M.E., with 25 Illustrations. 
18mo, fl exible cloth $1 

D. VAN NOSTRAND, Publisher, 

33 Murray St., New York. 
EEE?~ Copies sent free by mail on receipt of price. 



"THE BEST IN THE COUNTRY." 

SO SAYS THE " FREDONIA ADVERTISER " OF THE 

New York Observer, 

$3 50 PER ANNUM. 

SAMPLE COPIES FREE. 

SIDNEY E. MORSE, JR., & CO., 

37 PARK ROW, NEW YORK. 



1870. " THE RIVERSIDE." 1870. 

The Most Delightful of all magazines for Young 
People. Crowded with entertaining and instructive 
reading matter. Illustrated in the finest manner by our 
first Artists. At the head of its contributors is Hans 
AN»EKSEN,the most eminent living writerf or the young. 
Jacob Abbott, Paul H. Hay ne, Porte Crayon, and a host 
in witty anil sensible writers, contrihute to the Maga- 
zine. It is eminently the Magazine for the Household. 
It not too young for the old, nor too old for the young. 
For every new name, with $2 50, which a subscriber 
sends, the Publishers will send One Dollar's Worth 
of books from a list of $200 worth published by them. 
A capital chance to lay in reading for the long evenings, 
and to procure valuable books to give away for Holiday 
Presents. The Magazine for Nothing. Any boy or 

§irl who will send the names of four subscribers, with 
10, shall receive a copy for one y ear free . 

HURD & HOUGHTON, Publishers, 

459 Broome St., New York. 
CSP" Published Monthly. Single numbers 25 cents 
Regular subscription, $2 50 per year. To teachers and 
clergymen, $2. specimen copies 20 cents. Catalogues 
and Prospectuses free. 



"ECONOMY IS WEALTH," FRANKLIN. 

Why do people pay $50 to $100 for a Sewing Machine, 
when $22 will buy a better one for all practical purposes? 
The "FRANKXiN"and " Diamond" Machinescan be had 
in any quantity as usual, regardless the false reports of 
rival dealers, who compel their customers to pay a 
profit of over 10* per cent on inferior machines. Our 
legion of friends know that we furnish a first-class stan- 
dard machine of established merit, double thread, com- 
plete, with Table, at reasonable prices, and thousands of 
patrons indorse our statements when we claim that 
these Machines excel all others, for simplicity and 
genuine perfection. They are constructed upon entirely 
new and improved principles, and run without band or 
gearing. Warranted for 10 years. We desire to do more 
good by flniing new customers, andtakethismethod to 
extend sales. All eompetion defied, an* prices lower 
than others can furnish the unfi nished stock. EE^~Agents 
Wanted. Machines sent on trial and givenawaytofami- 
lies who are needy and deserving. For circulars, testi- 
monials, and reduced price list, address J. C. OTTIS 
&■ CO., Machine Brokers, Box 397, Boston, Mass. 



Business Chance. — Wanted— a man in each 
tovn & cityto manufacture& sell Weather Strips & 
Rubber Moldings. Patent run out, free to all. From $10 
to $120 worth needed upon every building, from 300 to 
500 per cent profit. Sena youraddress upon stamped en- 
velope, for full particulars and price list of Materials, 
really to be put together, to REA BRADSTREET, 



265, Boston, Mass. 



Box 



SILICATE OF SODA, IN ITS VARIOUS 
forms, manufactured as a specialty, bv Philadelphia 
Quartz Co., '?83 South 2d St., Philadelphia, Pa. 25 13 



DEXMEAD & SON, 




BALTIMORE, MD,. 

MANUFACTURERS Ot 
of Pulverizing Mills for 
Guanos, Phosphates, Bones,Ores, 
and other 1-T.rd materials, En- 
gines, Boil& <,, ana Machinery in 
general. GEO. E. WHITE, 
160 Fiontst., 
New York, Agent. 



THE WOODWARD STEAM-PUMPMAN 
UFACTURING COMPANY, Manufacturers of the 
Woodward Pat. Improved Safety Steam Pump and Fire 
Engine, Steam,Water,and Gas Fittings of all kinds. Also, 
Dealers in Wrought-iron Pipe, Boiler Tubes, etc. Hotels, 
Churches,Factones,& Public Buildings.IIeated by Steam, 
Low Pressure. Woodward Building, 70 and 78 Center St., 
cor. of Worth st. (formerly of 77 Beekman St.). N.Y. All 
parties are hereby cautioned against infringing the Pat. 
Kight of the above Pump. G. M. WOODWARD, Pres't. 



CAMDEN 

Tool and Tube Works, 

Camden, N. J. ManufactureFS ot Wrought Iron Tube, 
Brass Work: and Fittings, and all the most improved 
TOOLS for Screwing, Cutting, and Fitting Pipe. Screw- 
ing Machines for Pipe, of five different sizes. Pipe Tongs, 
Common and Adjustable ; Pipe Cutters, Pipe Vises.Taps, 
Reamers,Drills,Screwing Stocks,and Solid Dies. Peace's 
Patent Screwing Stocks, with dies. No. 1 Screws U, %, 
y», % Pipe. Price complete, $10. No. 2 Screws, 1, 1}4AH 
2 Pipe, $20. No. 3 both screws and cuts off, XH,3, 3%,4,$65. 



PARKER POWER PRESSES. 




Are what are universally known as the 

" FO WLEB PRESS,' 

improved,and are without a rival as regards strength and 
durability, combined with delicacy of adjustment of the 
Punch. NOTICE is hereby given that the 

STILES POWER PRESS 

Is a direct infringement of our patent dated April 
17, 1855, and reissued Aug. 24, 1869, and all parties are 
hereby cautioned against buying or using said 
presses without our permission. 

PARKER BROTHERS, 

West Meriden, Conn. 
New York office with CHAS. PARKER. 27 Beekman st. 



THE BEST PUNCHING PRESSES ARE 
made by the Inventor and Patentee of the famous 
Eccentric Adjustment. Infringements upon said Patent 
will be severely dealt with. N. C. STILES, 

Middletown, Conn. 



To Electro-Platers. 

BATTERIES. CHEMICALS, AND MATE- 
RIALS, in sets or single, with books of instruction, 
manufactured and sold by THOMAS HALL, Manufactur- 
ing Electrician, 19 Bromfleld St., Boston, Mass. Illus- 
trated catalogue sent free on application. 



E TURNER, Civil, Railway, and Mechan 
• ical Engineer. Address, care ot W. JACKSON 
504 Walnut st., Philadelphia, Pa, 



INVENTORS, AGENTS, MERCHANTS, 
and all Dealers in Patents or Patented Goods, should 
subscribefor the PATENT STAR, devoted to their In- 
♦erests. Terms 50c. per year. Send stamp for sample to 
BENT. GOODNOW & CO.. Boston, Mass. 



EOOMS WITH POWER 
TO LET— In the Mill of the Dale Manufacturing 
Company, at Paterson, N. J. One room 275 feet by 44; 
two rooms 115 feet by44. Apply on the premises, or at 
217 Church St., New York. 



U WROUGHT 
_ IRON 

Beams &G/rders 



THE Union Iron Mills, Pittsburgh, Pa. The 
attention of Engineers and Architects is called to 
our improved Wrought-iron Beams and Girders (patent- 
ed), in which the compound weld** between the stem and 
flanges, which have proved so objectionable in the old 
mode of manufacturing, are entirely avoided, we are 
prepared to furnish all sizes at terms as favorable as can 
be obtained elsewhere. For descriptive lithograph ad- 
dresBthe Union Iron Mills. Pittsburgh. Pa. 



&1140 



How I made it in 6 months. Secret 
• & sample mailed free. A.J . Fullam N. Y 



ASHCROFT'S LOW-WATER DETECTOR 
will insure your Boiler against explosion. JOHN 
ASHCROFT. 50 John St.. New York. 16 tf 



PO WER LOOMS, ^™£ 

Spooling, Winding.BeammgJ>yeing, and Sizing Machines 
Self- Acting, "Wool-Scouring Machines, Hydra Extractors 
Also, Shafting, Pulleys, and Sen-Oinng Adiu sable Han 
ers, manuf'd by THOS. WOOD, 2106 Wood st., Pnilad'a.Pfc 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machmes.Gray & Wood's Planers,Self -oiling 



Saw Arbors, and other wood working machinery. 

" - """ ' '91 Liberty street, N.Y.; 



S. A. WOODS, 
Send for Circulars. 



i 67 Sudbury street, Boston. 



BOILER FELTING SAVES TWENTY- 
flve per cent of Fuel. JOHN ASHCROFT, 

16 tt 50 John St.. New York. 




THE 

WMM Exposition, 

Nos. 35 and 37 Park Place, 

NEW YORK. 
This consists of a 

PerpetualFair 

Of New Inventions and Manufac- 
tured Articles of every description. 
For terms, etc., see The Whitlogk 
•Exposition Recoedee (specimen 
copy sent free) ,a Semi-Monthly jour 
nai, SI per annum. Agents wanted. 



K 



OBERT McCALVEY, Manufacturer 61 

HOISTING MACHINES AND DUMB WAITERS. 
602 Cherry St., Philadelphia, Pa. 



QTEAM AND WATER GAGES, STEAM 

O WhistleSj Gage Cocks, and Engineers' Supplies. 
16 tf JOHN ASHCROFT. 50 John St.. New York. 



BUERK'S WATCHMAN'S TIME DE- 
TECTOR. —Important for all-large Corporations 
and Manufacturing concerns — capable of controlling 
with the utmost accuracy the motion of a watchman or 

gatrolm an, as the same reaches different stations of hig 
eat. Send for a Circular. J.E. BUERK. 

P. O. Box 1,057, Boston, Mass. 
N. B.— This detector is covered by two IT. S. patents. 
Parties using or selling" these instruments without autho- 
rity from me will be dealt with according to law. 



LATHE CHUCKS— HORTON'S PATENT 
—from 4 to 36 inches. Also for car wheels. Address 
E. HOKTON & SON, Windsor Locks, Conn. 



SALESMEN— Wanted, a few reliable, ener- 
getic salesmen, to sell by sample standard goods. 
Adclress H. H. RICHARDS & CO., 

413 Chestnut St., Philadelphia, Pa. 



ODELS, PATTERNS, EXPERIMENTAL, 

and other machinery, Models for the Patent Office 
uiTt to order by HOLSKE MACHINE CO., Nos. 5<?8, 530 
an! 5;« Water St., near Jefferson, Refer to Scientific 
American office. 14 tf 



PATENT IMPROVED BAND-SAW MA- 
chines manufactured and sold by FILiST & I fJYI- 
BIL. 452, 454, and 456 10th Avenue, between 35th and 36th 
sts., N.Y.city. We also offer Band saw Bladec, imported 
and domestic, of the best qualities at reduced prices. 
Send for Circular ani Price List. 



PORTABLE STEAM ENGINES, COMBIN- 
ing the maximum of efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than ?00 being in use. 
Ml warranted satisfactory or no sale. Descriptive circu- 
lars sent on application. Address 

J C HOADLET * CO Lawrence .Mass 



L.W.Pond's New Tools. 

^VTEW AND IMPROVED PATTERNS— 

i_\ Lathes, Planers, Drills, Milling Machines, Boring 
Mills, G.ear and Bolt Cutters Punches and Shears for 
iron. Dealer in 



IRON&WOOD WORKING 

MACHINERY 



Works at Worcester, Mass. Office, 98 Liberty St., K. Y. 
S. N. HARTWELL, General Agent. 



CAST STEEL Name Punches, Letters, and 
Figures— all sizes and styles, and for all purposes, 
made by ROBERT ROGERS, Letter Cutter, 

26 Spruce St., S. E. cor. William St., New York. 



CATALOGUES 10 CENTS EACH, SENT BY MAIL. 
MA THE HA TICAL INSTRUMENTS, 112 pages. 
OPTICAL INSTRUMENTS,"!! pates. 
MAGIC LANTERNS and STE REOfTICON6,100vp, 
PHILOSOPHICAL INSTRUMENTS, 84 pages. 
JAMES W. QUEEN & CO., 

<m Chestnut St.. Philadelphia Pa 



COTTON ASD WOOL 

SHODDY PICKERS 

Of the most approved English pattern, built bv 
RICHARD KITSON Lowell, Mass. 



WOODWORTH Planer & Matcher.$350 & 
$60a For sale by S. C. HILLS, 12 Piatt St., N. Y 



Excelsior Lubricator 

For Cylinders of Engines. The most durable and best 
oil cup, manufactured by B. E. LEHMAN, Lehigh VaUyy 
Brass works, Bethlehem, Pa. Send for desc'ive circular 



STOCKS, DIES, AND SCREW PLATES 
Horton's and other Chucks. JOHN ASHCtiOFT, 50 
John St.. New York. 16 tf 



WOODWORTH PLANERS a SPECIALTY 
—From new patterns of the most approved style 
and workmanship. Wood-working Machinery generally. 
Nos. 24and i:6 Central, corner Union street, Worcester, 
Mass. Warerooms. 42 Cortlandt street, New York. 

WlTHERBY, HUGG & RICHARDSOK. 



RBALL & CO., Worcester, Mass., Manu 
• facturers oi Woodworth's, Daniel's, and Dimen- 
sion Planers; Molding, Matching, Tenoning, Mortising 
Shaping, and Boring Machines; Scroll Saws, lie-Sawing, 
Hand Boring, Wood Turning Lathes, and a variety ot 
other Machines for Working Wood, Also, the beat Pat- 
ent Door, Huh, and Rail Car Mortisimr Machines in the 
fcorld. $3T Send for our Illustrated Catalogue. 
RICHAKD BALL. K. P.ff/y.STED 



Bolts. 



Nuts. 



HINGES, PICKS, Etc. 
Prov.Tool Co., Providence, R. I. ^Beekman St.. N. Y 



WROUGHT-Iron Pipe for Steam, Gas. and 
Water; Brass Globe Valves and Stop Cocks' Iron 
Fittings, etc. -JOHN ASHCROFT .50 John St., N. Y. 



RICHARDSON, MERIAM & CO., 
Manufacturers of the latest improved Patent Dan 
ieis' and Wooiworth Planing Machines, Matching, Sash 
and molding, Tenoning, Mortising, Boring, Shaping Ver- 
tical and Circular Re-sawing Machines, Saw Mills, Saw- 
Arbors, Scroll Saws, Railwav, Cut-off, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and various 
other kinds ol Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester. Mas?. Warehouse, 107 Liberty st.,New York. 17 1 



HBOARDMAN, Lancaster, Pa.— Superior 
• r'atent Cork-cutting Machinerv,Hard-laid Twine 
Cord, and Rope Machinery, with Pat. Stop & Condenser 



OHINGLE AND HEADING MACHINE— 

O Law's Patent. The simplest and best in use. Shingle 
Heading and Stave Jointers, Stave Cutters, Equalizers 
HeadingTurners,Planers,etc. Address 

TREVOK -% CO.,Lockport,N,Y 



C CINCINNATI BRASS WORKS. — Engi 
J neers* and Steam Fitters' Brass Work. Best Quality 
at very Low Prices. F. LUNKENHEIMER, Prop'r, 
Cincinnati, Ohio. 

rpODD & RAFFERTY, Manufacturer7~and 

.JL DEALERS IN MACHINERY. 

Works, Paterson, N. J.; Warerooms, 10 Barclay St., N. Y 
Boilers. Steam Pumps, Machinists' Tools. Also, Flax, 
Hemn,Rope,and Oakum Machinery, Snow's and Judson's 
Governors, Wright's pat. Variable Cut-off & other engines. 



Lron & Woodworking 

Machinery Depot, New and Second-hand. 
GEORGE L. CUMMTNGS, 140 Center st., New York. 



ffiOAA to $300 PER MONTH made by any 
w^UU man in any town Manufacturing and 
Selling: KubberMolding and Weather Strips forDoora 
and Windows. Instructions andPri<;e List of Materials 
fnrnished . Rea Beadstreet, Boston, Mass. 



rpHE NOVELTY IRON WORKS— 

X Foot E. 12th St., and 77 and S3Liberty st., New York 
Manufacture the most approved Stationary steam En 
gine, with Variable Cut-off.now in use. 



TO THE WORKING CLASS.-We are now prepared to fur- 
nish all classes with constant employment at home, the whole of 
the time or for the spare moments. Business new, ligh tand 
profitable. Persons of. either sex easily earn from 64c. to $£per 
evening, and a proportional sum by devoting their, whole time 
to the business. Boys and girls earn nearly as much as men. 
That nil who see thisnottee may send their address, and testthe 
business, we make thi3 uuparaft^ed offer: To Such as are not 
well satisfied, we will send *ltopay for the trouble of writing. 
I' ull particulars, a valuablesample,which will do to commence 
work on, and a copy of The People's Literary Comv*.nicn— 
one of the largest «nd best family newspapers published—all 
sentfree by mail. Render, if vou want permanent, Profitable 
work, address E. C. ALLEN & CO., Augusta, Maine. 



MACHINERY.— S. C. HILLS, No. 12 Piatt 
st., New York, dealer in all kinds of Machinery and 
Machinists' supplies. 2 tf a 



Molding Machinery. 

THE MOST VALUABLE MACHINE^FOR 
Planing Irregular and Straight Work in all branches 
oi Wood-Working, is the Combination Molding and Plan- 
ing Machine Co. v s " Variety Molding and Planing Ma- 
chine." Our improved guards make it safe to operate ; 
our combination collars save one hundred per cent; and 
for planing, molding, and cutting irregular forms, our 
Machine is unsurpassed. The right to make and vend 
these Machines is owned solely by us, and we will defend 
Purchasers in case litigation is forced upon them by 
any parties pretending to o wn Patents on an vpart of our 
Variety Machine. COMBINATION MOLDING AND 
PLANING MACHINE CO .,424 East 23d St., or Postoffice 
Box 3230 New York City. Silas M. Hamilton, Baltimore 
Samuel Leggert.New York. 19 tfeow 



? (rear's Variety Moulding Macjiine,^ 

Warranted the Best in the World for 

Moulding and Cutting Irregular Forms, with Patent Improvements 
for Combination CuUers, and Patent Guards to protect operator and 
material. Secured by six Patents. Deeds of Right to use furnished 
with every Machine sold, „to protect parties in using them. Before 
purchasing Combination Moulding and Planing Machine Co. '8 or 
Groavener's Mongrel Infringing Maehiuesi (w?'ch thev and their 
areata, in behalf of the iiager Sewing Machine _ '. and the Central 
Pacific R. R. Co., and othersto whom they had sold Machines to 
be used out of the State of N ew York, have beea mad e to pay us 
for using J or Bail's or Fay's infringing Machines i which users 
have had to payuB for right to use, Address for particular* and 
Machines, Sole Owners and /Lawful Manufacturers for all the 
United States, except N ew York A. S. & J. GEAR& CO., *. 
I' N » wJHavem.Con«., or 91 Liberty Street. New York. 



MERRLCK & SONS, 
Southwarh Foundery, 

430 Washington Ave., Philadelphia, Pa., 

MANUFACTURE NASMYTH & DAVY 
STEAM HAMMERS, 

CORNISH PUMPING, BLAST, HORIZON 
TAL, VERTICAL, AND OSCIL- 
LATING ENGINES. 
Gas Machinery of all descriptions. 
Sugar Refineries fitted up complete, with all mod 
em apparatus. 
New York office 

62 Broadway. 



MASON'S PAT'T FRICTION CLUTCHES 
are Manufactured bv Volney W. Mason & Co., Prov 
idence, B. I. Agents, R. BKOOKS * CO.,U»3 Av e. D, New 
York; TAPL1N, BICE & CO., Akron, Ohio 10 tfeow 



AGENTS wanted everywhere. Brown's Pat. 
Double Cone Ventilating Damper gives the most 
heat with the] east fuel. Send for Circulars. 

O. R. BRIGGS & CO., IS! Washington St., N. Y 



AMERICAN TINNED 
SHEET IRON. 

Coating uniformly over the entire sheet, by an entirely 
new and patented process. All sizes and gages on hantl 
and made to order. 

H. W. BUTTERWORTH & SON, 
25 eow tl 29 and 31 Haj'dock St., Philadelphia, Pa. 



Bri'desburg Manf'g Co.. 

OFFICE No. 65 NORTH FRONT STREET, 
PHILADELPHIA, PA., 
Manufacture all kinds of Cotton and Woolen Machinery 
including their new 

SELF-ACTING MULES AND LOOMS, 
Oi the most approved style. Plans diawn and estimates 
fnrnished for tactories of anysize. Shafting and mill 
gearing made to order. 
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Advertisements will be admitted on this page at the rate of 
$1.00 per line. Engravings may head advertisements at 
the same rate per line, by measurement, as the letter- 
press. 

Ball 5 Black&Co., 

565 and 567 BROADWAY 

MANUFACTURERS OF 

ENGLISH STERLING 

Silver Ware. 

THE FACILITIES OF BALL, BLACK & 
CO. FOR MANUFACTURING, ENABLE 
THEM TO OFFER A LARGER VARI- 
ETY OF PATTERNS, AND AT LOW- 
ER PRICES THAN ANY OTHER 
HOUSE IN THE TRADE- 



Cotton Seed Oil Mills. 

FOR MACHINERY, PLANS, ESTIMATES, 
apply to T. M. JEWELL, care Geo. Tallcot, S6 Lib- 
erty et., New York city. 

A Valuable Patent 

FOR SALE OR EXCHANGE.— BUNN'S 
Aquatic Velocipede, for Hunting, Fishing,Trolling- 
Healthful and Pleasurable Exercise on the water. 1 will 
dispose of the U.S. Patent, granted me Sept. ?, 1869, re- 
serving •nlymy own county. Address LEWIS D.BTJNN, 
Morristown, Morris county, N.J. N. B.— Foil-size work- 
ing boats may be seen near my place of business. 

ROPER Carloric Engine Co.,49 Cortlandt st. 
New Style Upright Engines. Send for Circular. 



w 



W. VANDERBILT, Consulting Engi 

i neer & Contractor. Cor.Av.D & E.12th st.,N.Y. 



MACK'S INSTANTANEOUS 
STEAM WATER HEATER 

Is ready for sale. Will instantaneously change liquids or 
fluids, of any class, from cold to any degree of heat at- 
tained by the boiling of fl uids, entirely doing away with 
the use of the old boiling caldrons or kettles, for the 
washing of Locomotive Boilers, and refilling, so that, in 
one hour's time, they may be ready for use, instead of 
the old way of three or four hours ; for Tanneries.Brew- 
eries, Steam Dye Works, Oil Refineries. Soap and Candle 
Factories; for Bathing Houses, Starch Factories, or in 
Chemical Manufactories, etc. Is in use at Great Western 
R. Locomotive Shop, Windsor, Mich., and in the House 
of Correction, Detroit, and throughout the State. Want- 
ed.— Agents for the sale of M.S. W. H. Any active man 
•an make from fifteen to twenty-five dollars per day. 
For circulars, or other information, apply to 
MACK, SMITH & CO., 
280 Jefferson Avenue, Detroit, Mich. 
See Scientific American, Oct. 16,1869, for full description. 



Special Notice to 
IRON WORKERS. 

BY means of our Pat. "UNIVERSAL MILL," 
we are prepared to furnish WIDE FLAT BAR of 
any desired fractional width up to 12 in., and from 3-lGths 
to any thickness required. >lso, narrow plates »jp to 
24-in. in width, and from 3-16ths to 1%-ln. in thickness. 

$W These Bars and Plates are not sheared. Edges 
guaranteed perfectly solid, straight, an* of uniform 
width,rendermg re-shearing entirely unnecessary where 
exactness is required. Orders lor this class of work 
promptly furnished, and at reasonable rates. 

UNION IKON MILLS, 

Pittsburgh, Pa. 



CARVALHO'S 

Steam, Stiver Heater. 

Saves Fuel and supplies Dry Steam. Address HENRT 
W. BULKLET, Engineer, 10 Broadway, New York. 



2d-Hand Machinery 



F 



OR SALE— viz :— 



„ 50 Milling Machines, Index and Universal Milling 
Machines, Horizontal Milling and Drilling Machines, 
Drill Pressies.Hand and Power Lathes, Edging Machines, 
Drops and Punch Presses, Screw Machines, etc., etc., 
1010 feet of 13-16 Shafting, with Hangers and Pulleys, 
•etc., etc., by O. F. WINCHESTER, 

New Haven, Conn. 



REPEATING FIRE-ARMS 

FOR SALE, viz :— 
5,000 Winchester Repeating Muskets. 
5,00» '* " Carbines. 

5,000 " " SportingRifl.es. 

2,000 Spencer " Muskets. 

80,000 " " Carbines. 

500 " " Sporting Rifles. 

2,000 Joslyn Single Breech-loading Carbines. 
Metallic Cartridges ot all si^es, by 

WINCHESTER REPEATING ARMS CO., 
New Haven, Conn. 



OTIS' 



SAFETY HOISTING 

Machinery. 

OTIS BROTHERS <fc CO. 



NO. 309 BROADWAY, NEW YORK. 



SECOND-HAND 

Engines For Sale. 

One 10Mx32-in. Putnam Machine Co. Patent Cut-off, in 

food order. One lOxSO-in. Slide Valve, with Expansion 
alve, in goo* order. Two 15x30-in. Upright Camp- 
bell & Whittier, handsomely finished. One 15x36-in. hori- 
zontal Campbell & Whittier, with expansion Valve. One 
7xlS in. Slide Valve, with pump and heater, in good or- 
der. One 10x36~in. Sltfe Valve, with 10-in. Pu iley. 

These Engines, having been replaced by Babcock& 
Wilcox Engines, will be sold very cheap. 

BABCOCK, WILCOX & CO. 
No. 44 Courtlandt St., New York. 



FRENCH BAND SAW MACHINES,SAWS, 
Taper Files, etc., Machines for Scroll, Re-sawing, 
and Log ; Mougin & Co.'s Band Saw Blades, all Sizes,on 
hand and made to order. 

All Styles of Band Saw Machines n operation at Ma 
uoganyMIl], 10th St., E. R. 

GEORGE GUEUTAL, 
Sole Agent for the U. S., 39 West 4th St., N. T. 



H 



.London 48 Cannon street. 

KOHNSTAMM, 

Manufacturer ot 

ULTRAMARINE, 



And Importer of English, French, and German Colors, 
Paints, a:-id Artists' Materials, Bronzes, and Metals. No.3 
Tryon Row, New York, opposite City Ha... 

PAT. SOLID EMERY WHEELS AND OIL 
STONES, for Brass and Iron Work. Saw Mills, and 
Edge Tools. Northampton Emery Wheel Co.,Leeds,Mass. 



Hors ford's 
Bread Preparation. 

rpHE ONLY " BAKING POWDER " RE- 

X commended by Scientific Men. Made under per 
sonal supervision of Prof. Horsford, of Harvard Univer- 
sity. Restores to fine flour the Phosphates. Refer to 
S. H. Wales, Scientific American ; Dr. r'ordyce Barker - 
Dr. JohnH. Griscom ; Dr. Wm. A. Hammond (late Sur- 
"eon t>en. U. S. Army), Prof. R. O. Doremns, all of New 
York ; Prof. J. C. Booth, Prof.S. H. Dickson, Philadel- 
phia, etc. Liebig & Horsford's Essay on Bread Making 
sentfree. 

WILSON, LOCKWOOD, EVERETT & CO., 

201 Fulton st.. New York, General Agents. 



JF. WERNER, Model Maker & Machinist, 
• 62Centerst., New York. Working Models, Exper- 
imental Machinery,Gear Cutting,& Stud & Rivet Turning- 



Oak L cat her Belting. 

Manufactured Dy CHAS. A. SCHIEREN, 92 Gold St., N.Y. 





Reynolds 9 

Turbine Water Wheels. 

No Complex, Duplex, or Triplex 
complications. All such are costly, 

gerishable, easily clogged, inaccessi- 
le. Mill Gearing, Shafting.an* Pul- 
leys. Send for Illustrated Pamphlet. 

GEORGE TALLCOT, 
96 Liberty St., New York. 



WIRE ROPE. 

Manufactured by 
JOHN A. ROEBLING'S SONS, 

Trenton N. J. 

IT^OR Inclined Planes, Standing Ship Rigging 
_ Bridges,Ferries,Stays or Guys on Derrick's & Cranes 
Tiller Ropes, Sash Cords of Copper and Iron, Lightning 
Conductors of Copper. Special attention given to hoist- 
ng rope of all kinds for Mines and Elevators. Apply for 
circular, giving price and other information. Send for 
pamphlet on Transmission of Power by Wire Ropes. 



SENT FREE! 

M. O'KEEFE, SON & CO.'S 

SEED CATALOGUE 

AND GUIDE TO THE 

FLOWER AND VEGETABLE 

GARDEN, FOR 1870. 

Published in January. Every lover of flowers wishing 
this new and valuable work, free of charge, should ad- 
dress immediately M. O'KEEFE, SON & CO., Ellwanger 
So Barry's Block, Rochester, N. Y. 



Niagara Steam Pump, 

CHAS.' B. HARDICK, 



No. 9 Adams St., Brooklyn, N. Y. 



William A. Harris, Manufacturer of 
com^iss 

Steam Engines, 

Cor. Park and Promenade sts.,Westof Passenger Station, 
Providence, R. I. 



VINEGAR.— How Made from Cider, Wine, 
Molasses, or Sorghum in 10 hours, without using 
drugs. For circulars, address F. I. SAGE, 

Vinegar Maker, Cromwell Conn. 



HAIR, WOOL, AND COTTON DUCK 
FELT, for sale by the Square foot,or boilerscover- 
ed by Contract. RUSSIAN FELT, ot every description, 
a SPECIALTY, by HENRY J. DAYlSrtf. 

71 Liberty St., N. Y. 



THE 



Tanite Emery Wheel. 

Does not Glaze, Gum, Heat, or Smell. Address 
THE TANITE CO., 

Stroudsburg, Monroe Co., Pa. 



LOWELL FELTING MILLS, 

LOWELL, MASS., 

Manufacture Superior Hair Felting of all descriptions 
for covering Steam Pipes, etc., etc., controlling Letters 
Patent for the same. 



GETTY'S PATENT PIPE CUTTER. 

No. 1 cuts from 1 inch to % Price? 8 

No. 2 cuts from 2 inches to % Price $10 

GETTY'S PATENT PROVING PUMP AND liAGE. 

Pump and Gage Price $23 

Gage alone Price $13 

Address McN^.B & HARL1N, 

Manufacturers of Brass Goods and Iron Fittings, 
86 John st„ New York. 



"MOUNT SAVAGE', 

FIRE BRICK, 

US. GOVERNMENT STANDARD, Man- 
• ufactured exclusively by the CONSOLIDATION 
COAL CO., of Maryland, for Blasting, Puddling, Smelt- 
ing,and Glass Furnaces,and all other purposes requiring 
the BEST QUALITY. Diagrams of Shapes, and Prices 
will he furnished by the undersigned. Also, 

George's Creek Cumberland Coal 

By the Cargo, from the Company's famous OCEAN 
MINES. C. H. DALTON, President, 

4 Pemberton Square, Boston. 
JAS. S. MACKIE, Vice Pres't, 71 Broadway, New York. 
JAS. A. MILLHOLLAND, 2d Vice Pres't, 

Mount Savage, Md. 



Tie Pratt & Whitney Company, 

(Successors to PRATT, WHITNEY & CO.) 

HARTFORD, CONN., 

HAVE READY FOR DELIVERY 15, 19, 
21, and 24-in. Engine Lathes ; 12 and 15-in. Speed 
Lathes; Crank Planers; Gear Planers, 16xl6-in.x3 1-6-it., 
20x20-in.x4^ an* 6-ft„ 30x3OxlO^-ft- Planer Centers 4 and 
12-in. swing; Milling Machines; Rev. Head Screw Ma- 
chines ; one 4-Spindie Drill ; Cutter Grinding Machines ; 
etc., and have other machinery making of excellent de- 
sign and construction, and highest class of workman- 
ship. Send for description. 



Agents wanted for our new work. Nowready^ 




A new, handy book of Family Medicine. By Geo. M. 
Beard, A.M., M.D., of the University of the City of New 
York. It tells what to do and how to do it in every 
emergency. Quackery, Hnmbuggery, and PatentMedi- 
cines exposed. It is the only reliable and trustworthy 
work of the kind published, and for proof of this send 
for circulars. &. B. TREAT & CO., 

Publishers, 654 Broadway, N, Y. 



WE PUT GENUINE 

MO WARD WATCHES 

AND SELL NO OTHER— Into the hands 
of all respectable dealers throughout the country 
of our own manufacture. 

All Genuine Howard Watchesare marked "E. Howard 
& Co., Boston," both on the plate and dial, an* none 
without such marks are genuine,whoever may sell them. 
If you cannot lind the real Howard Watches at the deal- 
ers, send to E. Howard & Co., 114 Tremont st., Boston, 
Mass., and you will be at once attended to. We have no 
place of business in New York, as is frequently sup- 
posed E. HOWARD & CO., 114:Tremont St., Boston, 
Mass. 



rail's "Astral" Oil. 

UNLIKE MANY OTHER ILLUMINAT- 
ING OILS, the Astral Oil is perfectly pure and 
free from all adulterations ot" any kind. It emits no of- 
fensive smell while burning, gives a soft and brilliant 
light, and can be used with as little danger as gas. 
Chemists pronounce H the best and safest Illuminating 
Oil ever ofl'ered to the public ; and insurance companies 
indorse and urge upon consumers the use of the "As- 
tral" Oil in preference to any other. Thousands arc 
now burning it, and in no instance has any accident oc- 
curred from, its use. A lamp filled with it upset and 
broken will'not explodeor take fire. To prevent adul- 
teration, the Astral Oil is packed only in the Guaranty 
Patent Cans, of 1 gallon and 5 gallons each, and each 
can is sealed in a manner that cannot be counterfeited. 
Every package, with uncut seal, we warrant. The uni- 
versal testimony of consumers is th»t the "Astral" Oil 
is perfect; a single trial serves to establish it in the 
family. 

For sale by all dealers, and by wholesale and retail by 
th« proprietors. 

Oil House of CHARLES PRATT. 

P. O. Box, 3,050. 108 Fulton Street, New York. 

Send for Circulars witk testimonials and price list. 




Factory, Trenton, N.J Office. No.^2 Jacob st.,S. V 

U®^ Branch Office for Pacific Coast, No. 606 Front st 
San Francisco, Cal. 




yf T?ROM 4 to 500-H. P,in- 

fT§| _F eluding celebrated Corliss 



Corliss 
Patent Variable Cut-offEngines, 
Slide Valve StationaryEngines, 
Portable Engines, etc. Also, Cir- 
cular Mulay, & Gang Saw Mills 
Sugar Cane Mills, Shafting, Pul- 
leys, etc. Wheat and Corn Mills, 
Circular Saws,Belting.etc.Send 
for Circular and Price List. 
WOOD & MANN 
STEAM ENGINE CO.. 
Utica,N. Y. 



PUMPING 
And Blast Engines, 

MADE under Shaw & Justice Patents, are 
very much the Most Efficient and Economical 
in Working, and by far the Cheapest Pumping Ekgike 
yet made, with no lubricating parts, and entirely auto- 
matic. They pump mud or sand freely, and work per- 
fectly well underwater. Pumps capable of delivering 
from 10 to 10,000 sals, per minute supplied to order. Li- 
censes to build granted on very favorable terms. See 
Scientific American, July 17th. Apply to 

PHILIP S. JUSTICE 14 N. 5th St., Philadelphia. 



INCREASE TWIST DRILLS, FLUTED 
HAND REAMERS, exact to Whitworth's Gage, and 
Beach's Patent Self-centering Chnck,manufacture* by 
Morse Twist Brill and Machine C»., New Bedford, Mass 



SEND FOR CIRCULARS 
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NenN -vork; 

>A^3^ B0ST0N ' 



THE GENUINE 

Coes Screw Wrenches, 

WITH A. G. COES' PATENT LOCK FERRULE, 

Manufactured by 

A. G. COES ife CO., 

Successors to L. & A. 6. Coes, 

Worcester. Mass. 

ESTABLISHED IN 1839. 
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IDDER'S PASTILES— A Sure Relief for 

Asthma. STOWELL & CO., Charlestown, Mass. 



Scientific Men Sh»uld Read 

MAN IN GENESIS AND IN GEOLOGY; 
Or, TheBiblicalAccount of Man's Creation, tested 
by scientific theories of his origin and antiquity. Bv J. 
P. Thompson, D.D. Price $1. Sold by booksellers, an* 
sent first post by S. R. WELLS, 

389 Broadway, New York. 



MACHINERY FOR SALE— 
Consisting of steam engines, boilers, machinists' 
tools, planers from two to five feet wide, lathes from 1J£ 
to 7-ft. swing, and one boring, turning,and slotting mill, 
of 8-tt. swing, triphammer, blacksmith's tools, fire prooi 
safes, portable mills, fan blowers, water wheels, pulleys, 
shafting, belting, platform scales, etc., etc.; all at prices 
that will insure a rapid sale. Sen* forschednle. En- 
gines, water wheels, and machinery made to order. 
GEORGE T.McLAUTHLIN & C»., 

120 Fulton st., Boston, Mass. 



STAMMERING cure* by Bates'Appliances. For *escrip- 
tive pamphlet, address Simpson & C»., Box 5076, N. Y. 
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STATES. 1869. 



1st Prize. Talpy's pat. Hand Saw. Boy rip 3-in. plank. 
Warranted do work 3 men. Thousands sold. Agents 
wanted. WM. H. HOA6, M'f 'r, Postofflce Box «45,N.Y. 



i per month guaranteed. Ag ts wanted 
* in every City, Town, and Village in U.S. 
. H. BECKER & CO.. 482 N. 3d st.,Phil'a,Pa. 



IRON STEAMERS, HULLS, & LIGHTERS. 
Estimates & Specifications furnished on application. 
HENRY J. DAVISON, 77 Liberty st.,N8w York, Agent 
for Pusey, Jones & Co. 21 tf 
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J3?~ T V. Carpenter, Advertising Agent. Address 
hereafter, Box 773, New York city. 
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SAFETY 



BOILER. 

400-H. P. AT A. T. STEWART'S. 
387-H. P.at JERSEY CITY REFINERY. 

AND OVER 

1,000. BOILERS 

IN OTHER PLACES. 

HARRJS0I BOILER WORKS, 

PHILADELPHIA, PA. 

J0M A. COLEMAN, AG'T, 

4.B Murray st., N. Y., and 36 Kilby st., Boston. 




American 
Oil FEEDERS, 

THE BEST 

FOR JOURNALS OF SHAFT- 
ING, etc. Will pay for themselves in 
one week, and for the Oil Cups in three 
months. Hundreds of testimonials. Cir- 
culars sent free. 

J.B. VICKERSHAM, 
143 South Front St., Philadelphia. 



Draiving Materials. 



w 



HATMAN'S PAPERS.— White and Yel 

T w low Roll Drawing Paper, 40 and 54 inches wide 
Tracing Muslin, Tracing Papei 1 . Muslin-backed Drawing 
Paper, 40 and 54 inches wide. V/ins»r & Newton's Colors 
India Ink. Faber'3 Drawing Pencils, etc., etc. Priced 
Catalogues 10 cents each. JAS. W. QUEEN * CO., 
N 924 Chestnut st.Phil adelphi a. 

EVERY DESCRIPTION 

Guaranteed under a forfeiture ot 
Sl000,tocut the most lumber with the least expense 



SAWS. 

$1000, to cut the mos 

Henry Disston & Son, 

PHILADELPHIA. Special attention pai* t o onmew style 
Circular, Beit, Cross-cut, Mill, and Hack Saws. Orders 
received from England, Ireland, and the Continent. 



DEAD STROKE POWER HAMMERS, 
Made under Shaw & Justice Patents, greatly Im- 
proved Model. Licenses granted to build «n favorable 
terms. PHILIP S. JUSTICE, 

42 Cliff St., New York.and 14 N. 5th st.,Philade]phia. 



IRON PLANERS, ENGINE LATHES, 
Drills, and other Machinists' Tools, of Superior Qual- 
ity, on hand and finishing. For sale Low. tor Descrip- 
tion and Price, address NEW HAVEN MANUFACTUK 
ING CO., New Haven, Conn. 5 tf os 



17T>T?"£? —Our New Catalogue of Im- 

V XV ELlTj* proved STENCIL DIES. More than 



iOAAA MONTH i s being made with them 

WJ& \J\J S. M. SPENCER & CO., Brattleboro Vt. 



Pevey's Cupola, 

WARRANTED to Melt, with one tun of 
Coal, 2000 lbs. of Iron moke than any other Cupo- 
la now in use. ABIEL PEVEY, 
Patentee and Proprietor, Lowell,Mass. Van Tuyl & Co. 
No. 273 Cherry St., New York, Agents. 




WI1.L, FIND THE 

Scientific American 

The Best Paper for Them Now Published. 

It is the most Popular Journal in the world, devoted tc 
Invention, Mechanics, Manufactures, Art, Science, and 
General Industry. 

THE SCIENTIFIC AMERICAN 

Hasbeen Published for nearly a quarter of a Century 
and has a larger circulation than all other paper of its 
class in this country and in Europe. Every number of 
illuminated with 

JS«.j>«rl> Illustrations 

by our own artists, ot all the best Inventions of the day 
and descriptions and illustrations of 

LEADIJSO MANUFACTURING BSTAB. 

LXSHMEOTS, MACHINES, TOOLS 

AND PROCESSES. 

Inventors and Patentees 

will find in each number an ©facial List of Patents, to 
getherwith descriptions of the more important Inven- 
tions, with decisions in Patent Casesand pointsoflaw 
affecting the rights and interests of Patentees. 

Terms op Subscription:— $3.00 a year, $1.50 for 
months. $1 for four months. 

To clubs of ten and upward, the subscription is only 
$2.50 per annum each. 
Specimen copies will be sent gratis. 

MTJNN & CO., Publishers. 
37 Park Row, New XorJti. 



PATENTS 



\~~INVENTORS' 

Who desire to secure their rights by 

LETTERS PATENT 

Are referred to an advertisement on another page. 

An Illustrated Pamphlet containing the Patent 

Laws, and full particulars concerning the obtaining of 

Patents, will be mailed tree on application. Also, a 

Pamphlet relative to 

Foreign Patents and their cost furnished free 
Address 

PIUJTS Ac OO. Patent Solicitors, 

31 Park Kow New York. 
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